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Introduction 
 
 

Workshop Agenda 
 

Agenda for NOAA Weather and Water 
Social Science Mission Goal Team Workshop 

 
April 23, 2004 

 
 

Workshop Objectives  
 

• Increase understanding of uses and benefits of social science in NOAA 
• Identify research projects to assist in planning and decision-making 
• Plan for increased use of social science in FY 06 and subsequent years 

 
 

Summary Agenda 
 

Introduction 
 
Integrating socioeconomic analysis into NOAA decision-making 
Applying social science in NOAA decision-making  
 

Applications of Social Science to the Weather and Water Mission Goal 
 
Valuing weather forecasts: Methods, examples, next steps 
The household study of weather forecast use and value 
Valuing weather forecasts: examples and opportunities in water and air quality 

 
Moving Forward with Social Science Integration and Supporting Projects – discussion 
 
In what areas is social science needed? 
What projects would you suggest to fill those needs?  
Features of an integrated social science research plan  
 
 

Agenda 
 

Introduction 
 

Integrating Socioeconomic Analysis Into NOAA Decision-Making 
 
         Rodney Weiher 

Objectives and overview 
Social science program background and strategy  
Workshop focus 
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Applying Social Science In NOAA Decision-Making 
 

Irv Leveson 
The role of social science in decision-making and management  
Applying tools to weather and water  – some methods and uses 
Applying tools to new markets and products 

 
 

Applications of Social Science to the Weather and Water Mission Goal 
 

Valuing Weather Forecasts: Methods, Examples, Next Steps 
       

Tom Teisberg 
Valuation methods 
Examples of valuation research:  

Tornado warnings 
Value of weather forecasts in electricity generation planning 
Solar storms forecasting and the value of information 
Value of heat wave warning systems in Philadelphia 

Next steps and research priorities 
 

The Household Study of Weather Forecast Use and Value 
 

Jeff Lazo 
Surveying individuals’ perceptions, sources, uses of  
and value placed on weather forecasts, including non-market values 
Valuation of hurricane forecasts and similarities and differences from the 
household study  
Household study estimates of the value of the proposed Forecast Systems  
Laboratory supercomputer used in “real-world” decision-making 
The NCAR Social Impact Program and plans to work closely with NOAA 
on weather forecasts, social science and valuation efforts  

 
Valuing Weather Forecasts: Examples and Opportunities in Water and Air Quality 

 
Rich Adams 

Water Resources: How social science information can  
identify likely benefits of improved forecasts 
Strategies for improving the informational content of NOAA’s water resources 
program  
Air Quality: Potential opportunities and resulting social benefits from:  

Improving understanding of the relationship between emissions and 
receptor categories and how these may relate to design of emissions-
trading programs;  
Minimizing adverse health and economic impacts of air quality episodes; 
Assisting EPA in design and implementation of more efficient regulatory 
rules and procedures to address air quality issues. Examples from 
tropospheric ozone will be used to provide concreteness to the 
discussion. 
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Toward a research agenda 
 

Moving Forward with a Social Science Research Plan 
 

In what areas is social science needed? 
Priorities?  
Where can social science make a contribution it is not now making? 
What are the benefits across NOAA? 

 
What projects would you suggest to fill those needs?  
Subject, objective and scope for each project 
How are they related to what has been done or is underway and to what 
has been newly authorized or funded?  
What is needed to get them going? 

 
Features of an integrated social science research plan  
Rationale, structure/process, products, benefits 
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Email from Mary Glackin to Mission Goal Team Leads  
to Set Up Workshops on Uses of Economics and Social Science, Feb. 2, 2004 
 
 

Following up on the 06’ Program Guidance and Science Advisory Board 
recommendations to make greater use of social science in NOAA planning and 
decision-making, we are proceeding with a series of NEP funded workshops for 
senior management, beginning with the mission Goal Team leads and program 
managers. 
 
The workshops will discuss how social science can contribute to understanding 
and decision-making, examples of current and potential uses in NOAA, and 
efforts to integrate social science into NOAA’s PPBES process. I think you will 
find this especially helpful in dealing with issues that encompass multiple 
programs and line offices. 
 
For example, uses in Ecosystem Management could include: 
 

• Measuring benefits and costs in protecting and restoring coastal and 
ocean resources, while accounting for interactions between ecosystems 
and human populations. 

• Predicting how individuals, groups and organizations behave in the 
absence of regulation and under differing ecosystem management and 
governance arrangements. 

 
Examples in Climate include: 
 

• Identifying and quantifying economic benefits of emerging NOAA climate 
information and services. 

• Assessing economic and societal effects of climate change and 
implications of prediction accuracy and uncertainty. 

 
Examples for Weather and Water include: 
 

• Predicting demands for, uses, and users of water resource program 
services and assessing potential ways of enhancing their value. 

• Assessing how forecasts and air quality research can be used to improve 
environmental management. 

 
For Commerce and Transportation, examples might include: 
 

• Estimating impacts and benefits of NOAA information and services for 
inter-modal transportation and developing measurement systems to 
monitor impacts. 

• Assessing demands for new information and services, including levels of 
demand, uses and users, while accounting for changes in economic 
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conditions and incentives for solutions to evolve in the marketplace that 
change needs and users. 

 
A separate seminar will be held with each goal team lead and the program 
managers within that mission goal. Workshop presenters will be largely outside 
experts in applied economics and social sciences experienced in NOAA 
programs. The workshops will be informal and are planned over the next several 
weeks, lasting 2-2-1/2 hours. These will be followed by sessions with appropriate 
NOAA councils and leadership. 
 
My office will be contacting you to set up your workshop. Rodney Weiher, our 
Chief Economist, is organizing and leading the workshops. Your timely response 
is appreciated 
 
Mary Glackin 
Assistant Administrator 
Program Planning and Integration 
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Definitions of Social Sciences 
 
SOCIAL SCIENCE DEFINED: The process of describing, explaining and 
predicting human behavior and institutional structure in interaction with 
their environments.  
 
Economics: Allocation of scarce resources among competing ends - to 
understand how individuals, groups and governments, faced with limited 
resources, choose to produce, distribute and consume goods and services. 
  
Sociology: Structure of human societies and the behavior of individuals, groups 
and institutions in society. 
 
Anthropology:  Physical, social and cultural development and behavior of 
humans.  
 
Demography:  Human populations, including size, growth, density, and 
distribution; statistics on birth, marriage, migration, disease, and death. 
 
Geography: Spatial distribution of human activity and the distribution of human 
interactions with the environment, including economic and cultural resources. 
 
Psychology: How people think about, influence, and relate to one another, and 
cognitive psychology, including mental processes in response to stimuli that 
influence responses and the processing of information.  
 
Political Science: Description and analysis of political institutions and 
processes. 
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Using Social Science 
 
 

Social Science Can Help You: 
 
 

• Determine the value of programs and demonstrate it to others 
 

⇒ Determine the size of benefiting sectors 
⇒ Estimate program-specific and agency-wide benefits for all 
beneficiaries and types of beneficiaries 

⇒ Communicate more effectively 
⇒ Understand and address stakeholder perceptions 

 
• Decide which programs to support based on documented payoffs 

 
⇒ Weigh to benefits and costs of different programs and scope 
and levels of particular programs  

⇒ Take into account indirect effects  
⇒ Deal with uncertainty 

 
• Measure program performance in ways that better reflect impacts and 
costs 

 
⇒ Properly define outputs and outcomes 
⇒ Better measure costs and who pays 
⇒ Identify impacted groups and systems 

 
• Make choices among services, uses and distribution  
 

⇒ Understand the size and nature of markets 
⇒ Understand customer attitudes and behavior and their 
implications for demand 

⇒ Design and choose among products and services 
⇒ Understand implications of using alternative distribution 
systems  

 
• Plan investments in physical and human resources 

 
⇒ Take into account supply prospects and incentives for 
facilities and personnel  

⇒ Define alternatives that can become available over longer 
time frames  
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• Assess interrelated programs and understand what groups of 
programs add up to 

 
⇒ Take into account interactions among programs in 
determining costs, benefits, users, uses and distribution 

⇒ Evaluate programs in ways that allow for interdependent 
effects  

 
• Avoid unintended consequences 
 

⇒ Understand the mechanisms by which changes occur and 
their strength 

⇒ Examine farther-reaching and longer-term effects 
⇒ Design feedback systems to allow correction and adaptation 

 
• Develop targeted information systems 

 
⇒ What to collect? 
⇒ How to collect? 
⇒ How to use and interpret? 

 
• Promote longer term thinking and planning for initiatives with 
substantial lead times or long payoff periods 
 

⇒ Sensitize staff to issues and importance  
⇒ Utilize techniques that focus attention on longer term 
considerations 
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Some Uses of Each Social Science 
 
 

Economics 
Valuing benefits of programs. 

Cost-benefit and cost-effectiveness analysis to determine payoffs to programs. 

Estimating/forecasting demand for products. 

Understanding incentives of participants in organizational and economic processes. 
 

Sociology and Anthropology 

Analyzing vulnerability of populations to weather and climate changes. 

Examining adaptation to global change 

Tailoring resource management policies and programs to cultural environments to increase 
effectiveness. 

Examining NOAA organizational structures. 

Designing community participation and governance structures for resource management 
councils.  
 

Demography 

Assessing population pressures on coastal resources. 

Identifying populations that are vulnerable to changes in the availability of marine life. 

Understanding changes in labor force sources for NOAA. 
 

Geography 

Defining environmentally sensitive areas.  

Tracking movements of marine life 

Defining ecosystem boundaries and analyzing interactions among ecosystems. 

Designing configurations for integrating global observing systems. 

Understanding choke points in inter-modal transportation with alternative configurations to assess 
the potential benefits of improved data.  
 

Psychology 

Providing methods for survey data collection, analysis and interpretation. 

Understanding how constituents use data and services. 

Designing stakeholder education materials to improve communication. 
 

Political Science 

Analyzing pressures for programs and reactions to programs and regulations 

Understanding governance structures 
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Mission Goal Objectives Relating to Social Science 
 
The use of social science for each mission goal should contribute to improved decision-
making and understanding by: 
 
1. Articulating and demonstrating the benefits of NOAA programs 
 
Developing information on the size of potentially impacted constituencies 
(people, regions, industries), direct and secondary benefits of information and 
programs and value of benefits for current and planned programs. Integrating 
information on benefits into NOAA processes and communications with 
constituencies. 
 

2. Improving understanding of the user base 
 

Analyzing the size and composition of current and potential users of existing and 
planned services, uses made of the information or services, customer attitudes 
toward services, desired services, sources of similar services from other 
agencies and the private sector, responsiveness of users to alternative ways of 
distributing information or configuring information or programs, and impacts of 
changes in technology, industry structure and user organizing systems on the 
user base and services. 
 

3. Analyzing resource management (as appropriate) 
 
Examining interrelationships within and among ecosystems, including roles of 
populations and economic structure and interactions between 
demographic/economic and biological processes, assessing the impacts of 
geographic and organizational arrangements for resource management and 
analyzing impacts of degrees and types of resource management on 
communities, industries and populations.  
 

4. Developing techniques and databases appropriate to the above 
 

Methods and data should contribute to measurement of size of activity, valuation, 
perceptions, customer and system behavior, performance and outcomes and 
decision processes. Methods and data should help determine what changes are 
attributable to programs vs. changes that would have taken place in the absence 
of programs. 
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Key Social Science Questions 
(from Social Science Panel report) 
 
For Information Provision Missions, the basic goal is to ascertain the actual 
and potential value of the information they provide, including:   
 

1. Who are the current and potential users of the information? 
 
2. What attributes of the information are important (scale, timing, 
accuracy, etc.)? 

 
3. How do people and organizations respond to the information? 

 
4. What are the implications of weather, climate, and ecological forecasts 
for sectors of the economy and their relative value by sector? 

 
5. What is the best way to package and transmit information so that it can 
be most easily understood and used by constituents? 

 
6. What are the benefits of improving the existing attributes of the 
information? 

 
7. For extreme events such as weather or high levels of variability in fish 
populations, what advanced planning can reduce uncertainty and 
expected damages?  

 
For Regulation and Management, issues include:  

 
1. What cultural, social, and economic factors determine the behavior of 
users of marine and coastal resources? 
 

2. What is the value of market and non-market goods and services? 
 
3. What effects will changes in user behavior have on the value and 
distribution of goods and services generated as well as on the 
resources, employment levels, value of output, costs of enforcement, 
etc.? 

 
4. How does user behavior affect resources and what are the direct and 
indirect interrelationships between different users and different 
resources? 

 
5. What behavioral and institutional changes achieve desired 
improvements in the status of the resources? 
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Some Social Science Research Applicable To NOAA 
(from Social Science Panel report) 
 
Programmatic, mission-driven research focused on background and operational 
information for NOAA to better define and carry out mandates and missions.  
Two major missions  
 
1) Providing Information:  NESDIS, NWS, OAR, NOS (navigation and coastal 
hazards) provide information to facilitate routine activities (e.g., navigational 
charts; satellite imagery), and assist in decision-making (e.g., climatology, 
weather forecasting). 
 
Main emphasis is on:   
• Assessing the value and usefulness of the information and how to 
enhance its value.  

• Evaluating actual and potential benefits from decisions and actions based 
on the information.  

• Cost-benefit and cost-effectiveness analysis of alternatives.  
 
 
2) Regulation and management of marine and coastal resources: NMFS, 
NOS (coastal and habitat) –are driven by statutory mandates (MSFCMA, ESA, 
MMPA, CZMA) for stewardship.  
 
Decisions absent regulation often results in misuse of resources.  
 
Regulatory and management process requires information on current state and 
likely changes in resources and the people and economic entities that use them.   
 
Main emphasis is on:  
 

• Describing, assessing and predicting behavior of individuals, groups, and 
organizations that use or manage resources.  

• Evaluating behavior under different regulatory and governance regimes. 
Assessing how behavior affects environmental, social, and economic 
variables.  

• Ranking policy alternatives on the basis of their potential to meet the 
mandates of applicable laws. 
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Using Social Science for Mission Goals: Some Potential Examples 
 
 Mission Goal 

Cross-Cutting Priorities  
 
Issue  
or Tool 

 
 
Eco-
system  

 
 
 
Climate  

 
 
Weather  
& Water 

 
 
Commerce 
& Transp. 

Global 
Obser-
ving 

 
 
Satellite 

Ship 
Modern-
ization 

Value of 
information 
Efficiency 
Convenience 
Warnings 
Resource 
management 

Under-
standing  
two-way 
interaction
s between 
ecosystem
s and 
people 

Integrated 
assess-

ment    
integrating 
science 
and policy 
questions 
in global 
change 
analysis 

Deciding 
which 
information 
and services 
to provide 
and how and 
to whom to 
distribute it 

Understand-
ing uses and 
benefits in 
improving 
the 
movement of 
people and 
goods 

Under-
standing 
the value 
of 
integrated  
informa-
tion to 
various 
constitu-
ents  

Dealing 
efficiently 
with 
changing 
technolo-
gies and 
require-
ments 

Balancing 
costs of 
capital 
and 
perfor-
mance 

Cost-benefit 
analysis 
Size/value of 
impacted 
sector  
Outcome 
Value of 
outcome 
Cost of activity 
Distribution of 
costs and 
benefits  

Integrating 
biophysi-
cal data 
with 
economic 
and demo- 
graphic 
data 

Evaluating 
efforts to 
adapt to 
climate 
change 

Assessing 
the payoffs 
to forecasts 
and 
warnings 

Assessing 
the payoff to 
services 
intended to 
reduce risks 
to life, health 
and property 

Taking 
into 
account 
the costs 
and 
benefits of 
combina-
tions of 
data or 
systems 

Assessing 
alternative 
configura-
tions and 
trime-
tables 

Assessing 
alterna-
tives 
including 
autono-
mous and 
stationary 
platforms 
and 
sensors 

Market and 
product 
analysis 
Size and 
nature of 
market 
Determinants 
of demand and 
behavior of 
customers 
Pace of market 
penetration 

Under-
standing 
attitudes 
of different 
publics 
toward 
resource 
manage-
ment 
initiatives  
 

Under-
standing 
how 
people 
and 
businesse
s use 
warnings 
to mitigate 
damage 

Identifying 
emerging 
markets for 
information 
and services 
and effects 
of availability 
of services 
in creating 
markets 

Identifying 
emerging 
markets for 
information 
and services 

Under-
standing 
how 
integrated 
data may 
be used 
and 
distributed 

Assessing 
the ability 
of users to 
absorb the 
volumes 
and types  
of data to 
be 
generated 

Anticipa- 
ting 
changes 
in 
infrastruc-
ture and 
competing 
and 
comple-
mentary 
military 
systems 
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Using Social Science for Mission Goals: Some Potential Examples (cont’d) 

 
 Mission Goal 

Cross-Cutting Priorities  
 
Issue 
or Tool 

 
 
Eco-
system  

 
 
 
Climate  

 
 
Weather  
& Water 

 
 
Commerce 
& Transp. 

Global 
Obser-
ving 

 
 
Satellite 

Ship 
Modern-
ization 

Surveys 
Uses 
Users 
Willingness to 
pay or accept 
Survey 
methods 

Under-
standing 
uses and 
users of 
eco-
systems 

Determin-
ing the 
value of 
lead times 
and 
probabi-
ities of 
correct 
forecasts 

Estimating 
willingness 
to pay for 
more 
localized 
services; 
Measuring 
“customers” 
respond to 
information 

Measuring 
how 
industries, 
organiza-
tions and 
governments 
respond to 
improved 
information  

Integrating 
survey 
informa-
tion from 
different 
settings 

Under-
standing 
uses and 
users in 
govern-
ments as 
well as 
business-
es and 
publics 

Assessing 
frequency 
of 
readiness 
of existing 
vessels 
and 
reasons 
for lack of 
readiness 

Regulation 
Devising 
incentives 
Anticipating 
impacts 
Evaluating 
impacts 

Applying 
resource 
manage-
ment 
techni-
ques on 
an 
ecosystem 
scale 

Assessing 
the cost of 
complying 
with 
restric-
tions on 
activity in 
sensitive 
areas 

Improving 
water 
manage-
ment 

Understand- 
ing 
regulatory 
barriers to 
adapting 
systems to 
take 
advantage of 
information 

Assessing 
impacts of 
other 
countries’ 
regula-
tions on 
system 
design 

Assessing 
conditions 
for 
licensing 
private 
satellites 

Contribu-
tion of 
vessels to 
ecosystem 
manage-
ment 

Dealing with 
uncertainty 
Defining 
possibilities 
Determining 
probabilities of 
outcomes 
Valuing 
outcomes 

Allowing 
for 
uncertain 
or uninten-
ded 
effects of 
resource 
manage-
ment 
initiatives  

Damage 
functions 

Understand-
ing effects of 
forecast 
uncertainty 
on use and 
benefits from 
use; 
Damage 
assessment 

Understand-
ing effects of 
forecast 
uncertainty 
on use and 
benefits from 
use 

Determin-
ing costs 
and 
benefits 
for 
different 
levels of 
utilization 

Determin-
ing the 
costs and 
benefits of 
redundant 
systems 

Dealing 
with 
possible 
delays in 
availability 
while the 
existing 
fleet is 
aging 

Defining 
data 
What to 
collect? 
How to collect? 
How to 
interpret? 

Gauging 
interac-
tions 
between 
popula-
tions and 
eco-
systems 

Under-
standing 
how 
informa-
tion on 
carbon 
cycle and 
aerosols is 
used 

Making 
effective use 
of the huge 
volumes of 
data that 
satellites will 
generate; 
Tailoring 
products to 
markets, 
users and 
uses 

Developing 
measures of 
impacts of 
NOAA 
services on 
transporta-
tion 
efficiency 
and 
difficulties 

Prioritizing 
the many 
possible 
products 
and users 
for market 
research 

Assessing 
how 
technolo-
gy will 
change 
opportuni-
ties 

Accurately 
measuring 
availability 
and use 

 



17 

 

 
Using Social Science for Mission Goals: Some Potential Examples (concl.) 

 

 Mission Goal 
Cross-Cutting Priorities  

 
Issue 
or Tool 

 
 
Eco-
system  

 
 
 
Climate  

 
 
Weather  
& Water 

 
 
Commerce 
& Transp. 

Global 
Obser-
ving 

 
 
Satellite 

Ship 
Modern-
ization 

Defining      
performance 
measures  
Outputs 
Outcomes 
Indirect effects 

Gauging 
outcomes 
against 
expecta-
tions with 
different 
interven-
tions 

Examining 
how 
scientific 
attitudes 
change 
with 
improved 
informa-
tion 

Taking 
account of 
multiplied 
uses through 
efforts of the 
media and 
private 
industry 

Including the 
value of 
people’s 
time lost in 
congestion 
and the 
value of 
health and 
environ-
mental  
effects in 
analyses 

Determin-
ing the 
increment
al impacts 
of 
integrated 
vs. 
segmen- 
ted data 

Taking 
into 
account 
the 
contribu-
tion of 
each 
satellite or 
instrument 
that is part 
of a 
system 

Taking 
into 
account 
multiple 
uses and 
redeploy-
ments 
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Criteria that Can Help Identify the Greatest Potential Payoffs 
from NOAA Programs Include: 

 

Criteria  Examples 

Ability to improve understanding of fundamental 
processes 

Research on mechanisms behind 
climate change; Fish migration 

Ability to provide new kinds of information, manage 
large databases and integrate multiple types of 
information 

Global observing systems; Software 
development for analyzing massive 
databases; International data 
sharing 

Use in understanding or managing major long term 
impacts on human populations 

Climate change causes and impacts; 
Applying improved tools of 
ecosystem management  

Ability to improve the efficiency of industry or avoid 
unduly adversely impacting industry 

Weather, water and mapping 
information for transportation and 
commerce; Evaluation of impacts of 
resource management programs 

Large potential health impacts Air quality measurement 

Large variations in nature with potential major 
economic impacts 

Water predictions; Climate 
variability programs 

Cooperation among interdependent systems  International, national and regional 
ecosystem management 

Small value to a vast number of people Improved weather prediction 
accuracy and forecast horizons 

Network economies that expand users and improve 
usability 

Weather graphics and geographic 
detail 

Contribution to national and homeland security Weather over combat zones; 
Monitoring and predicting spread of 
contaminants 

A significant likelihood of achieving the desired 
program results 
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Using Social Science for Effective Surveys 
 
 

• Determining the appropriateness of surveys vs. other approaches to 
obtaining information for particular purposes (e.g. interviews, focus 
groups, secondary data, etc.) 

 
• Deciding what type of survey to conduct (how structured, how detailed, 
where administered, how often and whether repeated with the same 
people, etc.) 

 
• Defining survey populations 

 
• Developing sampling procedures 

 
• Designing survey instruments  

 
• Developing and wording questions  

 
• Training interviewers 

 
• Analyzing responses  

 
⇒ Transforming data 

 
⇒ Examining non-responses to survey and individual questions and 
other possible sources of bias 

 
⇒ Analyzing data and distilling results 

 
⇒ Interpreting findings in relation to initial expectations or theories, 
other surveys and data, interpretations of other studies, actual 
behavior of respondents, etc. 

 
• Communicating objectives, procedures and conclusions 
 

• Learning from the experience for future surveys 
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Using Social Science In Developing Performance Measures 
 
 

• Using concepts in determining what measures to use and how to define 
them 

 
• Understanding how people and organizations may respond to programs in 
order to know what kinds of effects to look for 

 
• Using concepts and research to identify in which settings impacts may 
occur so steps can be taken to obtain measures from those settings 

 
• Using survey and other methods to collect and interpret data on 
performance 

 
• Understanding perceptions of changes that may influence how information 
is reported 

 
• Developing predictions of outcomes in the absence of programs that can 
be compared with outcomes in the presence of programs 

 
• Using models to estimate effects of programs while holding other things 
constant 

 
• Understanding how programs may interact and how to deal with combined 
effects 

 
• Developing performance measures that are consistent with measures of 
valuation and cost 
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Some Examples of Current Uses of Social Science in NOAA 
Results of an email survey of social scientists in NOAA participating in group discussions with the Office of the Chief Economist 

Information as of November 2003 
 
Respondent contact information:  Bob Leeworthy – N/MB7, (301) 713-3000 ext. 138, Bob.Leeworthy@noaa.gov 
 NOAA/NOS/Special Projects, 1305 East West Highway, SSMC4 9th fl, Silver Spring, MD 20910 
 http://marineeconomics.noaa.gov 
 

NOS – Special Projects 
 

Table 1 of 3 

 
Project Name 
(assign one if one 
doesn’t exist) 

Objective and 

Description of 

Project  

Line Office and 

Program 
(conduction or 
overseeing) 

Persons Responsible and 

Contact Information 
Dates of Activity Applicable 

NOAA Mission 

Goal(s) or Cross-

Cutting Priority 

Comments or 

Additional 

Information  

National Survey on 
Recreation and the 
Environment 
(NSRE) 2000 
 
 
 
 

Quantify the 
number of people 
and number of days 
of participation in 
outdoor recreation 
activities in the 
marine 
environment. 

NOS/MB/Special 
Projects/Coastal 
and Ocean 
Resource 
Economics 
Program 

Bob Leeworthy – N/MB7 
(301) 713-3000 ext. 138; 
Bob.Leeworthy@noaa.gov 

Survey:  July 1999 
to July 2001 
Analyses and 
Reports:  Ongoing 

Goal:  Protect, 
restore, and 
manage the use of 
coastal and ocean 
resources. 
Cross-cutting:  
Sound, Reliable 
State-of-the-art 
Research 

Multiple Federal 
agency Partnership. 
U.S. Forest Service 
and NOAA Lead 
agencies.  Database 
and reports support 
Integrated 
Information 
Services. 

Southern 
California Beach 
Valuation Project 
 
 
 
 

Estimate the market 
and nonmarket 
economic use values 
and how these 
values change with 
respect to changes 
in user and site 
characteristics, 
especially water 
quality and beach 
closures for Los 
Angeles and Orange 
County beaches 

NOS/MB/Special 
Projects and 
NOS/ORR/Damage 
Assessment Center 

Bob Leeworthy – N/MB7 
(301) 713-3000 ext. 138 
Bob.Leeworthy@noaa.gov 
 
Norman Meade – 
N/ORR32 
(301) 713-3038 ext. 201 
Norman.Meade@noaa.gov 
 

1998 – Present Goal:  Protect, 
restore, and 
manage the use of 
coastal and ocean 
resources. 
Cross-cutting:  
Sound, Reliable 
State-of-the-art 
Research 

Public-Private 
Partnership 
involving two 
Federal agencies, 
two State agencies 
and a private NGO. 

 
Respondent contact information:  Bob Leeworthy – N/MB7, (301) 713-3000 ext. 138, Bob.Leeworthy@noaa.gov 
 NOAA/NOS/Special Projects, 1305 East West Highway, SSMC4 9th fl, Silver Spring, MD 20910 
 http://marineeconomics.noaa.gov 

mailto:Bob.Leeworthy@noaa.gov
http://marineeconomics.noaa.gov/
mailto:Bob.Leeworthy@noaa.gov
mailto:Bob.Leeworthy@noaa.gov
mailto:Norman.Meade@noaa.gov
mailto:Bob.Leeworthy@noaa.gov
http://marineeconomics.noaa.gov/
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NOS – Special Projects, Table 2 of 3 
 
Project Name 
(assign one if one 
doesn’t exist) 

Objective and 

Description of 

Project  

Line Office and 

Program 
(conduction or 
overseeing) 

Persons Responsible and 

Contact Information 

Dates of 
Activity 

Applicable 
NOAA Mission 
Goal(s) or 
Cross-Cutting 
Priority 

Comments or 

Additional 

Information  

Socioeconomic 

Research and 

Monitoring:  

Florida Keys 

National Marine 

Sanctuary 
(FKNMS) and 

Channel Islands 

National Marine 

Sanctuary 

(CINMS) 

Detect and 
document resultant 
changes in sanctuary 
resource utilization 
patterns and their 
social and economic 
impacts. 

NOS/MB/Special 
Projects/Coastal 
and Ocean 
Resource 
Economics 
Program 

Bob Leeworthy – N/MB7 
(301) 713-3000 ext. 138; 
Bob.Leeworthy@noaa.gov 

FKNMS:  1998 – 
Present 
CINMS: 2002 - 
Present 

Goal:  Protect, 
restore, and 
manage the use of 
coastal and ocean 
resources. 
Cross-cutting:  
Sound, Reliable 
State-of-the-art 
Research 

Workshops held 
with social science 
experts and 
sanctuary 
stakeholders to 
design monitoring 
program. 

Socioeconomic 

Impacts of Marine 

Reserves:  

Tortugas 

Ecological 

Reserve in 

FKNMS and 

Network of 

Reserves in 

CINMS 

 
 
 
 

Provide background 
information to 
establish 
socioeconomic 
framework for a 
study area, collect 
data needed to 
analyze impacts, 
assist stakeholder 
working groups in 
designing reserve 
alternatives, and 
providing objective 
analysis of reserve 
alternatives. 

NOS/MB/Special 
Projects    

Bob Leeworthy – N/MB7 
(301) 713-3000 ext. 138 
Bob.Leeworthy@noaa.gov 
 
  
  
 

Tortugas 
Ecological 
Reserve:  1998-
2001 
 
CINMS: 1999 - 
Present 

Goal:  Protect, 
restore, and 
manage the use of 
coastal and ocean 
resources. 
Cross-cutting:  
Sound, Reliable 
State-of-the-art 
Research 

Public-Private 
Partnership 
involving two 
Federal agencies, 
two State agencies 
and a private NGO. 

 
 

mailto:Bob.Leeworthy@noaa.gov
mailto:Bob.Leeworthy@noaa.gov
mailto:Norman.Meade@noaa.gov
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Respondent contact information:  Bob Leeworthy – N/MB7, (301) 713-3000 ext. 138, Bob.Leeworthy@noaa.gov 
 NOAA/NOS/Special Projects, 1305 East West Highway, SSMC4 9th fl, Silver Spring, MD 20910 
 http://marineeconomics.noaa.gov 
 

 

NOS – Special Projects, Table 3 of 3 
 
Project Name 
(assign one if one 
doesn’t exist) 

Objective and 

Description of 

Project  

Line Office and 

Program 
(conduction or 
overseeing) 

Persons Responsible and 

Contact Information 

Dates of 
Activity 

Applicable 
NOAA Mission 
Goal(s) or 
Cross-Cutting 
Priority 

Comments or 

Additional 

Information  

Artificial and 

Natural Reef 

Valuation:  

Socioeconomic 

Study of Reefs in 

Southeast Florida 

Estimate market 
and nonmarket 
economic use 
values for artificial 
and natural reefs in 
four-county area 
of southeast 
Florida. 

NOS/MB/Special 
Projects/Coastal and 
Ocean Resource 
Economics Program 

Bob Leeworthy – N/MB7 
(301) 713-3000 ext. 138; 
Bob.Leeworthy@noaa.gov 

Survey:  2000-01 
Analyses and 
Reports:  2002-
2003 

Goal:  Protect, 
restore, and 
manage the use of 
coastal and ocean 
resources. 
Cross-cutting:  
Sound, Reliable 
State-of-the-art 
Research 

Public-Private 
Partnership.  NOAA, 
State of Florida, 
Palm Beach, 
Broward, Miami-
Dade and Monroe 
counties, and private 
businesses. 

National Coral 

Reef Valuation 

Study:  Valuation 

of Hawaii’s Coral 

Reefs 

 
 
 
 

Estimate value of 
Hawaii’s coral 
reefs using the 
total valuation 
approach, 
including use and 
non-use economic 
values using a 
national sample.  
Evaluate benefits 
of marine reserves. 

NOS/MB/Special 
Projects and 
NOS/ORR/Damage 
Assessment Center  

Bob Leeworthy – N/MB7 
(301) 713-3000 ext. 138 
Bob.Leeworthy@noaa.gov 
 
 Norman Meade – 
N/ORR32 
(301) 713-3038 ext. 201 
Norman.Meade@noaa.gov 
  
 

 Survey Sample 
and 
Questionnaire 
Design:  2002-
Present 
 
Survey 
Implementation: 
? 

Goal:  Protect, 
restore, and 
manage the use of 
coastal and ocean 
resources. 
Cross-cutting:  
Sound, Reliable 
State-of-the-art 
Research 

Funded through 
NOAA’s Coral Reef 
Conservation 
Program.  
Complements 
project funded 
through Hawaii 
Coral Reef Initiative 
on economic use 
values of the coral 
reefs around 
Hawaii’s main 
islands by extending 
valuation to 
Northwest Hawaiian 
Islands. 

mailto:Bob.Leeworthy@noaa.gov
http://marineeconomics.noaa.gov/
mailto:Bob.Leeworthy@noaa.gov
mailto:Bob.Leeworthy@noaa.gov
mailto:Norman.Meade@noaa.gov
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NOS Damage Assessment Center 
 
Project Name 
(assign one if one 
doesn’t exist) 

Objective and 

Description of 

Project  

Line Office and 

Program 
(conduction or 
overseeing) 

Persons Responsible 
and Contact 

Information 

Dates of Activity Applicable NOAA 

Mission Goal(s) or 

Cross-Cutting 

Priority 

Comments or 

Additional 

Information  

 

Chalk Point Oil 

Spill: Lost 

Recreational Use 

Valuation Report 

 
 
 

 
Report for the 
Chalk Point Oil 
Spill natural 
resource damage 
assessment on the 
economic value of 
recreational losses 

 
Damage 
Assessment Center, 
NOS 

 
Norman Meade –  
N/ORR32 – 301 713-
3038 x 201 
norman.meade@noaa.gov 

 
 
Report Date: 
March, 2001 

 
 
Goal: Protect, 
restore and manage 
the use of coastal 
and ocean 
resources 

 

 

Technical 

Memorandum On 

Lavaca Bay: 

Recreational 

Fishing 

Assessment 

 
 
 

 
Report on a 
combined revealed 
and stated choice 
estimate of 
recreational losses 
for the Lavaca Bay 
natural resource 
damage assessment 

 
Damage 
Assessment Center, 
NOS 

 
Norman Meade – 
N/ORR32 – 301 713-
3038 x 201 
norman.meade@noaa.gov 

 
Report Date: 
November, 1998 

 
Goal: Protect, 
restore and manage 
the use of coastal 
and ocean 
resources 
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The following information is the same for each listed project in this set: 

1. Persons Responsible and Contact Information:  Dr. Nancy Beller-Simms, 301-427-2089 x180, nancy.beller-simms@noaa.gov 
2. Applicable NOAA Mission Goal(s) or Cross-Cutting Priority: Goal 2. Understand climate variability and change to enhance society’s ability to plan 

and respond.  These projects also contribute to research under the 50% rule. 
 
 

 

OAR Office of Global Programs, Human Dimensions of Global Change Research Program 
 

Project Name Objective and Description of Project Dates of 

Activity 
Comments or 

Additional 

Information 
Vulnerability Mapping 
Use and Usefulness: a Comparative Study 
of Seasonal Climate Forecasting Systems 
in Drought-affected Regions of Latin 
America - Tim Finan (lead PI) 
 
(Another similar example of an HDGCR project 
would be:  Reducing the Negative Consequences 
of Climate Variability through the use of 
Forecasts and Vulnerability Analysis in Cities: 
The Case of Tijuana, Mexico - Roberto Sanchez 
(lead PI)) 

 
This project was designed to assess the socioeconomic and policy 
impacts of a well developed climate forecast system in the Northeast 
Brazilian state of Ceará, a semi-arid area particularly vulnerable to severe 
drought. The objectives can be summarized as follows: 
• To describe the policymaking process that incorporates climate 
information into government programs aimed at mitigating and 
preventing the impacts of drought or at fully taking advantage of 
favorable rainy seasons; 
• To assess the articulation between state and local levels of power in the 
use of climate forecast data; 
• To document the use of climate forecast information disseminated from 
FUNCEME at the level of rural stakeholders who face differential 
vulnerability situations; 
• To identify the strategies that rural families employ to mitigate drought 
impacts. 
One of the more tangible products from this study is a set of maps 
detailing the locations most vulnerable to drought in the area.  These 
maps are based on extensive social science research at the community 
level with the region.  Policy and decision makers are anxious to begin 
using these new tools to alleviate the desperate situations that arise in the 
drought years. 
 

 
2000-2003 

 
Final report 
and CD re: 
project 
available upon 
request. 

Communication 
Climate Change Information For Urban Policy 

And Decision-Making - Roberta Miller (lead PI) 
 
(Other relevant projects:  “Engaging Agricultural 
Communities in the Great Plains of the United 
States with the Applications and Developments of 

 
This project is intended to advance scientific research and public policy 
by improving the communication of climate change data and information 
to urban policy- and decision-makers and, by so doing, to improve their 
capacity to respond to the impacts of climate change. It consists of 
research on the climate change information needs and information-
seeking behavior of urban policy- and decision-makers and using this 
research to construct a prototype Urban Climate Change Information 

 
Project 
began in 
2002 

 

mailto:nancy.beller-simms@noaa.gov
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Climate Prediction and Information” - Steve Hu 
(lead PI); “Improving Climate Forecast 
Communications for Farm Management in 
Uganda” - Jennifer Phillips (lead PI)) 

research to construct a prototype Urban Climate Change Information 
System. The project will focus on the New York metropolitan area. 

Education 
Development of Climate Forecasts Decision 

Making Teaching materials for Junior High 

School Teachers and Students - Jim Mjelde 
(lead PI) 

 
The focus of this study is the development and testing of teaching 
materials on the proper use of probabilistic forecasts in decision making 
for junior high school students.  “The objectives of the study include 
development of material, which junior high school teachers can use, 
improved knowledge concerning climate forecasts and their use by the 
students, and improved comprehension and inference making by the 
students.  Environmental education material, including climate related 
material developed for grade levels k-12 have focused almost exclusively 
on the physical sciences.   Little to no materials have been developed 
concerning the social science aspects of environmental issues.” 

 
Beginning in 
2003 (2 year 
project) 

 

Use of Forecast Information 
Climatic Variations and the International 

Management of the North American Pacific 

Salmon Fishery: A Game Theoretic 

Perspective - Kathy Miller (lead PI);  
 
(Other relevant projects: “Decision-Making and 
Long-Lead Climate Forecasts: A Case Study in 
Community Water System Management” - Brent 
Yarnal (lead PI); “Exploratory Assessment of the 
Potential for Improved Water Management by 
Increased Use of Climate Information in Three 
Western States” - Chuck Howe (lead PI);  
“Optimal Use of the Climate Prediction Center's 
Long-Lead Outlooks: Improved Interpretability 
and Decision-Analytic Case Studies” - Dan Wilks 
(lead PI))  

 
This project had two complementary goals.  The first was to document 
the impacts of environmental variability and the role of scientific 
information in the case of the Pacific Salmon dispute.  The second was to 
analyze the effects of stochastic natural variability in formal game-
theoretic models of shared international fisheries and, in particular, to 
examine the effects of varying the quality of forecast information in such 
a game.  The results of the study were provided to policy makers and 
stakeholders in region. They were used by the UN Food and Agric. 
Organization at an international meeting on management of shared fish 
stocks.  The PIs have been contacted and expect that the results will be 
used as state-of-the-art advice for future talks on shared fishery regimes 
and in further development of Law of the Sea re: fisheries. 
 

 
1999-2003 
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OAR Office of Weather and Air Quality 
 
Project Name 
(assign one if one 
doesn’t exist) 

Objective and 

Description of 

Project  

Line Office and 

Program 
(conduction or 
overseeing) 

Persons 

Responsible and 

Contact 

Information 

Dates of Activity Applicable 

NOAA Mission 

Goal(s) or 

Cross-Cutting 

Priority 

Comments or 

Additional 

Information  

Societal Impact 

Project (SIP) for 

the US Weather 

Research Program 

(USWRP) and 

THORPEX 

 

Research in support 
of weather forecast 
improvements from 
short to medium 
range. 

OAR/Office of 
Weather and Air 
Quality 

SIP Director 
(NCAR) – TDP 
(around first of the 
calendar year) 
NOAA Contacts: 
Pai-Yei Whung 
(THORPEX focus) 
John Gaynor 
(USWRP focus) 

Beginning approx. 
Jan. 1, 2004 with no 
end date. 

Serve society’s 
needs for weather 
and water 
information. 

The US component of 
THORPEX is under 
the auspices of the 
USWRP.  The SIP will 
be positioned to 
initially focus on 
THORPEX societal 
and economic impact 
issues.  It will be 
critical to align the SIP 
to NOAA’s SI needs 
as much as possible 
and to blend the needs 
for medium and 
extended range 
forecasts with those for 
sub-seasonal and 
seasonal forecasts. 

NE Energy Pilot 

Project 

 
 
 
 

Engage energy 
sector on NOAA 
weather, climate and 
air quality 
forecasting 
information and, the 
requirements for 
improving NOAA 
weather, climate and 
air quality products 
and services.  

Office of Weather 
and Air Quality  

NOAA Contact:  
Pai-Yei Whung 

The final report is 
going through 
review right now.   

Mission Goal 
Team #3 Weather 
and Water 

There are four reports 
commissioned by 
NOAA on Energy and 
Environmental 
Information.  The 
reports provide 
information on how 
the energy sector use 
the Environmental 
Information for their 
operational planning.   
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Chief Economist, PPI 
 
Project Name 
(assign one if one 
doesn’t exist) 

Objective and 

Description of 

Project  

Line Office and 

Program 
(conduction or 
overseeing) 

Persons 

Responsible and 

Contact 

Information 

Dates of Activity Applicable NOAA 

Mission Goal(s) or 

Cross-Cutting 

Priority 

Comments or 

Additional 

Information  

Economic Benefits 

of ENSO Forecasts 

 
 
 

 
Assess and quantify 
economic benefits 
of ENSO forecasts 
in various sectors 
(agriculture, energy, 
fisheries, etc)  
 
 
 

 
PPI 
 
Funded by NOS, 
NWS, NESDIS                               

 
Rodney Weiher in 
conjunction with 
various academic 
and research 
economist and 
interdisciplinary 
scientists.  
 

 
1995-present 

 
Weather/Water, 
Climate, 
Observations, 
Research 

 
Published in various 
journals and 
NOAA/DOC 
Improving El Nino 

Forecasting:  The 

Potential Economic 

Benefits, Aug., 1999  

Economics of 

Ocean Observing 

Systems 

 
 
 
 

 
Assess and quantify 
economic rational 
for observing 
systems and 
quantify benefits 
across sectors and 
users  

 
PPI 
 
Jointly funded by 
Navy and NOAA 

 
Rodney Weiher in 
conjunction with 
various academic 
and research 
economists and 
interdisciplinary 
scientists. 

 
1995-present 

 
All Mission Goals, 
Observation and 
Research Council 

 
Compendium of 
work in 
NOAA/DOC The 
Economics of 

ISOOS: Benefits and 

Rationale for Public 

Funding 

Economic Benefits 

of Coastal Ocean 

Observing Systems 

 
 
 

 
Identify and 
quantify economic 
benefits of US 
regional observing 
systems 

 
PPI 
 
Funded by NOAA 
and NOPP agencies 

 
Hauke Kite-Powell, 
WHOI Marine 
Policy Center PI; 
Rodney Weiher, 
project manager 

 
2002- present 

 
All Mission Goals, 
Observation and 
Research Councils  

 
Phase one 
completed March 
2004; final report in 
September. 

Economic benefits 

of weather 

forecasting and 

weather/climate 

information   

 
 

 
Quantify benefits in: 
1) electricity 
generation 2) urban 
heat wave warnings 
3) space weather 4) 
US household sector 
5) hurricanes 6) 
drought 7)  snow  
 

 
PPI 
 
Funding provided 
by NWS, NESDIS 
(NPOESS)  

 
Rodney Weiher in 
conjunction with 
academic and 
research economists 
and interdisciplinary 
scientists  

 
1997-present 

 
Weather-water, 
Climate, Research 
and Observations 
Councils 

 
Published papers, 
seminars.  Several 
projects underway  
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Modernizing 

Russian Hydromet 

 
 
 

 
Assist Russian 
Hydromet and 
World Bank with  
advice on estimating 
economic benefits 
and investment 
strategies 

 
PPI and NWS/ 
International 
 
 

 
Rodney Weiher 
with assistance of 
outside academic 
and research 
economists 

 
2003-present 

 
Weather-water; 
Climate; 
Observation Council 

 
Providing technical 
advice on economic 
aspects of 
modernizing 
Russian Hydromet  

Economics for 

State & Local 

Coastal and 

Marine Planners 

and Managers 

 
 
 
 

 
Regional workshops 
for non-economists 
on using economic 
tools like C/B 
analysis and non-
market benefit 
analysis for coastal 
management  

 
PPI 
 
Funding provides by 
NOS, NMFS, OAR 

 
Rodney Weiher and 
Doug Lipton 
(University of 
Maryland)  

 
1995-present 

 
Ecosystems and 
Research Council 

 
Workshops for 
coastal and marine 
managers in 
response to their 
growing 
requirements to use 
economics in 
management 
process. 

Economics for 

Regional Coastal 

Resource 

Management 

 
 
 

 
Workbooks on 
economic concepts 
and tools tailored 
for management at 
regional levels, e.g. 
Great Lakes, 
Florida, New 
England 

 
PPI 
 
Funding provided 
by NOS, NMFS, 
OAR 

 
Rodney Weiher and 
Doug Lipton in 
collaboration with 
research institutes 
and academic 
research economists  

 
1997-present 

 
Ecosystems and 
Research Council 

 
Panels formed with 
key resource 
economists in each 
region;  Handbooks 
published for Great 
Lakes and Florida 
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Examples of Use of Social Science Outside of NOAA 
 
 
A Myrick Freeman III, “Environmental Policy Since Earth Day1: What Have We 
Gained?,” Journal of Economic Perspectives (Winter 2002), pp. 125-146. 
 

Freeman examines the experience with environmental policy since the 
passage of the Clean Air Act and establishment of the Environmental 
Protection Agency in 1970 and the passage of the Clean Water Act in 
1992. In evaluating methodological considerations in a progression of 
cost-benefit studies he finds mixed results for the record of policy payoffs, 
the reliance on cost-benefit studies and how well the studies were 
performed.  
 
To improve cost-effectiveness he recommends replacing command and 
control policy instruments with market-based incentives, targeting 
regulation and standards more to programs with relatively high cost-
effectiveness and giving more weight to comparisons of benefits and costs 
in making environmental choices.    

 
Brock, William A., and Anastasios Xepapadeas, “Valuing Biodiversity from and 
Economic Perspective,” American Economic Review (December 2003), pp.1597-
1614. 
 

Focusing on crop mix dynamics, Brock and Xepapadeas use an approach 
of valuing biodiversity “not based on genetic distances but in terms of the 
value of characteristics or services that an ecosystem provides or 
enhances when managed optimally,…In this example optimal 
management of crop diversity involves trading off the gains from 
specialization to the most desirable crop today against facing a less 
desirable gene pool of threats to the system as a whole tomorrow. 
(p.1598) The approach leads to insights into “which models need to be 
built of which parts of the ecosystem, which parameters need to be 
measured, and which uncertainties are most worthwhile to resolve,…” 
(p.1599) 

 
Smith, V. Kerry, et. al., “General Equilibrium Estimates for Environmental 
Improvements: Projected Ozone Reductions for the Los Angeles Air Basin,” 
forthcoming in Journal of Environmental Economics and Management 
http://www.nber.org/books/environment5-02/index.html  
 

Smith and his colleagues model a way of measuring benefits of the Clean 
Air Act that takes into account the adjustments in location people make to 
changes in air quality conditions as well as the initial impacts of the 
changes. The research examines counties and school districts. Taking 

http://www.nber.org/books/environment5-02/index.html
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into account adjustments, policies have a significant effect on willingness 
to pay for improved ozone concentrations.   

 
Royal Swedish Academy of Sciences, “Foundations of Behavioral Economics: 
Daniel Kahneman and Vernon Smith,” Advanced Information o the Prize in 
Economic Sciences (December 17, 2002). 
 

Psychology has made important contributions to understanding and 
measurement of behavioral issues that have been the province of 
economists. This is reflected in the awarding of the Nobel Prize in 
economics to Daniel Kahneman and in the groundbreaking work of 
Kahneman and others. (The article also discusses Smith’s contribution to 
experimental economics.) 
 
Behavioral economics deals with decision-making under uncertainty, 
considering complex situations where economic assumptions of rationality 
may not apply. Situations examined include those where individuals 
misperceive the odds of occurrences because they do not understand the 
statistical “law of large numbers” and prospect theory, which addresses 
how people compare alternatives and respond to the prospects of loss vs. 
gain. 

 
Podolny, Joel, “A Picture Is Worth a Thousand Symbols: A Sociologists View of 
the Economic Pursuit of Truth,” American Economic Review (May 2003), pp.169-
174. 
 

Podolny discusses the capacity of visual images to display truth about the 
social world. He notes distinctions between different types of iconic signs 
  images, diagrams and metaphors, and illustrates the use of visual 
images of social topography in analyzing social capital and social 
distance. He goes on to consider the use of images in examining the 
nature of alliances of firms in a network, segmentation in labor markets 
and models of segregation.  

 
Polinsky, A. Mitchell, and Steven Shavell, “The Economic Theory of Public Law 
Enforcement,” Journal of Economic Literature (March 2000), pp.45-76. 
 

Polinsky and Shavell present an economic theory of public enforcement of 
law that answers questions of how much of society’s resources should be 
devoted to apprehending violators, what kinds of sanctions should there 
be and at what level should sanctions be set. Attention is given to 
implications of uncertainty and imperfect knowledge. The analysis is 
applicable to enforcement of environmental restrictions as well as to many 
other issues.   
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Economic Methods 
 
 

Some Economics Concepts and Tools 
 
 
Utility 
 

A subjective measure of the satisfaction derived from consumption of a good or 
service or presence of a condition (such as an attractive environment). 

 
Public good 
 

A good that cannot be charged for in relation to use (like the view of a park 
or survival of a species), so there is no incentive to produce or maintain 
the good. A public good can be used by many people without being used 
up and is available at no or negligible additional cost as the number of 
users increases. Public goods, by their nature are typically provided by 
governments and sometimes by philanthropy or protected by regulation. 

 
Opportunity cost 
 

The value of the use of resources in an alternative way that is not obtained when 
the resources are used in the current way.  

 
Average vs. marginal cost 
 

Average cost – cost per unit of output (an output can be information or a service 
rather than just a physical product) 
Marginal cost – additional cost of producing and additional unit of output  

 
Economies of scope and scale 
 

Economies of scope – changes in unit cost associated with changing the number 
of products of attributes 
 
Economies of scale – changes in unit cost associated with increasing the number 
of units produced. Can apply to the size of an industry or region  as well. 

 
Joint production 
 

Production of two or more products simultaneously using some of the same 
resources. Allocation of costs is ambiguous when joint production occurs, and 
rules of thumb are often used.  

 
Externalities 
 

Changes in costs or benefits to one person or sector resulting from changes in 
conditions in another. 
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Network externalities/economies 
 

Efficiencies arising from the participation of individuals or organizations in a 
network. (Diseconomies could arise, for example, with congestion costs.) 

 
Induced innovation 
 

Innovation that comes in response to economic incentives. Incentives can 
take the form of higher costs that lead to the search for savings though 
development of technology or improved organization, growing markets 
that increase the rate of return to investments in innovations that make it 
possible to serve those markets, reductions in the costs of technology that 
encourage their use, regulations that create interest in meeting 
requirements in less onerous ways, etc.  

  
Elasticity 
 

The percentage change in one variable for each one percent change in another 
variable to which it responds. For example, the price elasticity of demand is the 
percentage change in demand associated with a one percent change in price.  

 
Value of time 
 

The resource value of the use of people’s time in carrying out an activity. 
Activities that are not paid for but require time such as traveling or participating in 
regulatory processes can be valued in relation to the wages that could have been 
earned or the utility (opportunity cost) that could have been obtained by engaging 
in another activity. 

 
Time preference/time value of money 
 

The amount of money a person has to be paid to forego income today in favor of 
receiving income at a later date. This is a measure of individual or organizational 
preference. Generally it is valued by an interest rate that could be earned on the 
money while waiting. The concept is used in investment analysis, including in 
valuing investments in infrastructure and in a better environment. 

 
Human capital 
 

The stock of ability and knowledge that reflects the accumulated value of 
information and all forms of education. 

 
“All other things being equal” 
 

Changes that would have been observed if no other changes occurred at the 
same time. The concept is used to indicate isolation of influences of particular 
actions or developments that are of interest. There also can, of course, be 
interaction effects that occur because other changes have taken place. 
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Valuation 
 
 
Valuation can be based on: 
 
What people or organizations pay 
 

Observed prices 
Payment by people with differing strengths of demand (consumer surplus) 

 
Willingness to pay as gauged by surveys 
 

Direct questions 
Willingness to pay for particular attributes (timeliness, convenience, etc) 

 
Value of activities or products the product contributes to 
 
Value of time in shopping and using a product (lost use of the time in other pursuits such 
as working)  
 
Value of health and life   as gauged by loss of earnings, medical costs and what 
people have to be paid to take dangerous jobs 
 
Contribution to the output or productivity of a consuming organization or system 
 
Utility derived by the public  i.e. for a public good that is not used up and has a very 
low additional cost of being available to many more users  
 

Utility of a public good sometimes can be gauged by loss of an alternative use 
(e.g. not selling park land or not collecting taxes on its use)  

 
 
Valuation takes into account both present and future effects, allowing for a promise of a 
dollar to be received later being worth less than a dollar received today (discounting). 
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Cost-Benefit and Cost-Effectiveness Analysis 
 
 
Approach 
 
Cost-effectiveness analysis relates cost to a measure of output or outcome 
 
Cost-benefit analysis relates cost to the value of the output or outcome 
 
Cost-effectiveness is often used when valuation measures are not easily 
obtainable or differences over methods exist.  
 
Uses of cost-benefit analysis: 
 

Justifying program expenditures 
Size if impacted sectors 
Benefits 
Benefits in relation to costs and/or effectiveness 

 
Making choices among programs and deciding how much to spend or 
invest 

Choosing among programs for alternative goals or for the same 
goals 
Taking into account how payoff varies with scale 
Determining contributions of complementary inputs or programs 

 
Designing programs 

Features of products, target users and uses and distribution 
systems 

 

Defining public/privates sector roles 
 
Cost-benefit and cost-effectiveness analyses provide an information system that 
illuminates and informs the decision-making process. They offer a framework for 
organizing thoughts, listing the pros and cons of alternatives, and determining 
values for all relevant factors so that the alternatives can be ranked.  
 
They are not a mechanical process that determines policy or action, substituting 
for a political or other process that can take other considerations into account.  
 
 
Cost-Benefit Analysis as a Method of Integrating Analyses and Presenting 
Results 
 
Cost-benefit analysis can serve as a method of integrating many kinds of 
analysis and a form of presentation, making use of: 
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Benefits based on: 

Demand and market penetration 
Adaptation to information 
Who uses and who benefits 
Valuation of information 

 
Costs based on: 

Technology 
Competition; contract and employee incentives 
Economies of scale, scope, learning or network 

 
What is a cost vs. a benefit depends on to whom. 
 
 
Cost-Benefit Elements 
 

Market benefits 
 

Short term vs. long term benefits 
Direct and indirect benefits 
System effects 

 
Non-market benefits 
 

Public goods 
 

If difficult to exclude users who do not pay 
If the product can be provided to additional users at 
essentially zero incremental cost 

 
Valuation of benefits can include 
 

Value of information 
Value of reducing uncertainty 
Value of people’s time 
Value in conjunction with other inputs or products 

 
Cost 
 

Marginal (incremental) vs. average costs 
Direct and indirect costs 
Non-market costs 
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Dealing With Joint Benefits and Costs of Multiple Inputs or 
Products 
 
Some programs use inputs from several sources and/or produce outputs only in 
combination (e.g. data and forecasts). In these circumstances it is necessary to 
allocate the benefits and costs among programs for the individual program 
performances to be assessed.  
 
The techniques available to allocate benefits and costs among programs yield 
only approximations. Sometimes a simple rule of thumb like allocating benefits in 
proportion to costs can be used, especially if the result is to be added to 
information on other programs that are part of a set of activities. However, 
caution must be used in basing decisions on the assumptions that crude 
allocations require.    
 

 multiple inputs multiple outputs 

b
e
n
e
fi
ts

 

• First determine the 
combined benefits 

• If possible, estimate 
incremental benefits for 
each of the inputs 

• Allocate total benefits 
based on the relative sizes 
of the incremental benefits 
of each input 

 
Alternatively, use a rule of thumb 
based on a historical allocation or 
allocations in other circumstances 
or rely on negotiation 

• First determine the 
combined benefits 

• If possible, estimate 
incremental benefits for 
each of the outputs 

• Allocate total benefits 
based on the relative sizes 
of the incremental benefits 
of each output 

 
Alternatively, use a rule of thumb 
based on a historical allocation or 
allocations in other circumstances 
or rely on negotiation 

c
o
s
ts

 

• First determine the 
combined costs 

• If possible, estimate 
incremental costs for each 
of the inputs 

• Allocate total costs based 
on the relative sizes of the 
incremental costs of each 
input 

 
Alternatively, use a rule of thumb 
based on a historical allocation or 
allocations in other circumstances 
or rely on negotiation 

• First determine the 
combined costs 

• If possible, estimate 
incremental costs for each 
of the outputs 

• Allocate total costs based 
on the relative sizes of the 
incremental costs of each 
output 

 
Alternatively, use a rule of thumb 
based on a historical allocation or 
allocations in other circumstances 
or rely on negotiation 

 
 
Incremental = associated with having an additional unit of the input or output 
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NOAA Social Scientists 
 
 

NOAA Social Scientists as of 2003 
 
  

With the exception of NMFS, and to a much lesser extent NOS, there are few 
FTE’s working as social scientists in NOAA: 
 
NESDIS        None 
 
NWS             None 
 
OAR              3 FTE in OGP administering Economics and Human Dimensions 
program 
 
PPI                One  
 
NOS              6 Economists--Damage Assessment Center (litigation sensitive) 
                      3 Economists--Two in Special Projects (recreation surveys); one  

Sanctuaries 
 
NMFS1 38 Economists, 31 of which are in the field, working on Magnuson 
Act  

National Standards for Fishery Management Plans, which triggers  
Executive Order 12866 (Cost Benefit Analysis of Major 

Regulations),  
Regulatory Flexibility Act (Small Business), NEPA, ESA, and 

MMPA. 
 

                      11 Anthropologists and sociologist in the field, working on 
Community  

Impact Statements for Magnuson Act (community profiling,  
demographics, etc.) 

 
                      
1NMFS has identified 140 social scientists as 100% of requirements verses 49 
on-board.  
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Attendees at Discussions Among NOAA Social Scientists 
 
 

Nancy Beller-Simms  OGP 
 
Leah Bunce    NOS/International 
 
Amy Buss-Gautham   NMFS/HQTR 
 
Rita Curtis    NMFS/HQTR 
 
Josh Foster    PPI/HQTR 
 
Peter Fricke    NMFS/HQTR 
 
John Gaynor    OAR/USWRP 
 
Harvey Hill    OGP 
 
Chester J. Koblinsky  OAR/EXEC 
 
Bob Leeworthy   NOS/special projects 
 
Irving Leveson   consultant on soc. sci. integration 
 
Douglas Lipton   Univ. of Maryland 
 
Robert E. Livezey   NWS/HQTR 
 
Norman Meade   NOS/HQTR 
 
Betsy Nicholson   NOS 
 
Claudia Nierenberg   OAR/HQTR 
 
Caitlin Simpson   OAR/HQTR 
 
Rodney Weiher   PPI/HQTR 
 
Pai-Yei Whung   PA&E 
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Presenters at Social Science Workshops 
 
NOAA 
 
Nancy Beller-Simms   Office of global Programs 
 
Rita Curtis     NMFS 
 
Harvey Hill     Office of Global Programs 
 
Bob Leeworthy    NOS 
 
Norman Meade    NOS 
 
Consultants 
 

Name Affiliation 

Richard Adams Oregon State Univ. 

James Boyd Resources for the Future 

Charles Colgan Univ. of Maine Muske Policy Center 

Hauke Kite-Powell Woods Hole Marine Policy Center 

Jeffrey Lazo NCAR 

David Letson Univ. of Miami 

Irving Leveson    social science program consultant; 
ForecastCenter.com and Hudson Inst.  

Douglas Lipton Univ. of Maryland; Dir. Sea Grant Ext. 

Thomas Teisberg Charlottesville 
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Members of the NOAA Social Sciences Advisory Panel  
 

Issuing the March 18, 2003 Final Report  
 

to the NOAA Science Advisory Board 
 
 

Lee G. Anderson     Diana Liverman 
University of Delaware     University of Arizona 
            
Richard Bishop      Bonnie J. McCay 
University of Wisconsin    Rutgers University 
 
Margaret Davidson     Edward L. Miles 
NOAA NOS      University of Washington 
 
Susan Hanna (Chair)    Roger Pielke, Jr.      
Oregon State University    University of Colorado 

Mark Holliday      Roger Pulwarty 
NOAA NMFS      NOAA OAR OGP CDC 
 
Judith Kildow 
University of Southern California 
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Consultation 
 
 

• NOAA Leadership 

• Research Council 

• Science Advisory Board 

• Social Science Panel 

• PPI 

• PA&E 

• Mission goal teams 

• Program managers 

• Ad hoc group of NOAA social scientists 

• Advisory panel of consultants 
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Integrating Socioeconomic Analysis Into NOAA Decision-Making – 
Rodney Weiher 

Slide 1 

Weather and Water Social Science Workshop, April 23, 2004 1

Integrating Socioeconomic Analysis 

Into NOAA Decision-Making

Rodney Weiher

Chief Economist

Program Planning and Implementation

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Workshop Objectives

• Increase understanding of uses and benefits 

of social science in NOAA

• Identify research projects to assist in 

planning and decision-making

• Plan for increased use of social science in 

FY 06 and subsequent years

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Workshop Overview

• Introduction

– Background and Strategy 

– Workshop Focus

• Applying Social Science

• Applications to Weather/Water Mission Goal

• Moving Forward with Social Science Integration 

and Supporting Projects - discussion

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Slide 4 

Weather and Water Social Science Workshop, April 23, 2004 4

Social Science Program 

Background and Strategy

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 

Slide 5 

Weather and Water Social Science Workshop, April 23, 2004 5

SAB Social Science Report

• Concluded: 

– NOAA's capacity to meet mandates and missions is 

diminished by underutilization of social sciences.

• Recommended:

– Improve social science literacy at all levels 

– Develop research strategies, plans, and programs

– Integrate into management structure (SP, PA&E, PPI)

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Research Council

Research Council charged with implementing SAB Report, 

including:

1. Workshops on uses and benefits of social science for 

AA/Mission Goal Teams

2. Develop focused pilot projects to demonstrate utility in '04-

'05

3. Incorporate social science each Mission Goal for '06

4. Develop 5-year Plans and Strategies

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Slide 7 

Weather and Water Social Science Workshop, April 23, 2004 7

PA&E’s Baseline Assessment

“Incorporating social sciences into NOAA 

recognized as important but less than 15% of the 

programs noted it in their PBA”

“Only half of the programs are aware of 

socioeconomic benefits of their program; only 3 

cited it their alternatives to address deficiencies”

From PA&E FY06-FY10 Baseline Assessment slides, November 6, 2003

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Weather and Water Social Science Workshop, April 23, 2004 8

Social Science Program 

Guidance
“PPI will develop an approach for determining how 

to identify social science research requirements 

and work with the goal team leads to implement.”

“Establish a core NOAA social science team to 

articulate socioeconomic values of products and 

services and to incorporate into decision-making.”

From FY 06 Programming and Fiscal Guidance - Serial 7

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Consultation

• NOAA leadership, PPI, PA&E, CFO Council 

• Research Council

• SAB

• Mission goal teams

• Program managers

• Ad hoc group of NOAA social scientists

• Advisory panel of consultants

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Slide 10 

Weather and Water Social Science Workshop, April 23, 2004 10

FY 04 and FY 05 Buildup 

to FY 06  -FY 10 Program

• Coordinating social scientists through regular 

meetings and contacts

• Workshops with goal team leads, AAs, NOAA 

leadership and DOC

• Develop 06’ program guidance and research 

programs and plans for Mission goals

• Pilot projects and initial research in 04 & 05’

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Workshop Focus

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Weather and Water Social Science Workshop, April 23, 2004 12

Overarching Message 

to the Mission Goal Teams

Social science helps determine impacts of 

present and future actions, programs and 

services; assess costs and benefits, and 

identify demands, uses, and beneficiaries. 

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Slide 13 

Weather and Water Social Science Workshop, April 23, 2004 13

Emphasis on Examples

Workshop focuses on examples for practical 

problems facing each Mission Goal.

Particular attention aimed Mission Goal’s less 

well-covered and newer areas of activity. 

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Social Science Can Help You
• Determine and 

demonstrate program 

benefits 

• Quantify payoffs

• Better reflect inputs and 

costs in Performance 

Measures

• Plan investments in 

physical and human 

resources

• Develop targeted 

information systems 

• Plan initiatives with long 

lead times and payoffs

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Examples of Uses of 

Each Social Science
• Economics

– Estimating demands, costs, and benefits for services

• Sociology and Anthropology

– Assessing human impacts of changes in climate and environment

• Demography

– Understanding changes in  population characteristics impacting  
markets

• Geography

– Defining boundaries of affected populations and services

• Psychology

– Assessing perceptions and demands of NOAA services

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Slide 16 

Weather and Water Social Science Workshop, April 23, 2004 16

Agenda for Discussion

• How can we use social science for defining 
markets, designing programs, measuring 
outcomes, valuing benefits, etc.

• What are W/W social science priorities, e.g. 
water?

• What projects are needed to fill those needs? 

– Subject, objective and scope? 

– How related to what has been done or is underway ? 

– What is needed to get them going?

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Applying Social Science in NOAA Decision-Making – Irv Leveson 

Slide 1 

1Weather and Water Social Science Workshop, April 23, 2004

Applying Social Science 

In NOAA Decision-Making

Irving Leveson

social science program development consultant

ForecastCenter.com and Hudson Institute

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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2Weather and Water Social Science Workshop, April 23, 2004

Role in Decision-Making 

and Management

• Analyzing behavior of 
people, organizations, 
economic sectors and systems

• Determining program 
outcomes and effectiveness

• Valuing benefits and costs

• Program planning and 
resource allocation
– Demand and supply analysis

– Analyzing regional, national and 
global systems

– Planning under uncertainty

• Resource management
– Interactions between people 

and ecosystems

– Effectiveness of resource 

management tools

• Issue Analysis
– Technology assessment

– Investment analysis

– Human resources

– Organizational structure

– Private/public sector roles

• Communication

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Applying Tools: Examples

• Value of Information

– Deciding which information to provide and how and to whom to 
distribute it

• Cost-Benefit Analysis

– Assessing the payoff to forecasts and warnings

• Market and Product Analysis

– Identifying emerging markets for information and services and 
effects of availability of services in creating markets

• Regulation

– Improving water management

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Slide 4 

4Weather and Water Social Science Workshop, April 23, 2004

Applying Tools (concl.)
• Surveys

– Estimating willingness to pay for more localized services

– Measuring how “customers” respond to information

• Dealing with uncertainty

– Understanding effects of forecast uncertainty on use and benefits from use

– Damage assessment

• Defining data

– Making effective use of the voluminous data that satellites will generate

– Tailoring products to markets, users and uses 

• Defining performance measures

– Taking account of multiplied uses through the efforts of media and private 
industry

– Defining health and environmental effects and ways of determining them

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 

Slide 5 

5Weather and Water Social Science Workshop, April 23, 2004

Uses of Cost-Benefit 

Analysis
• Justifying program expenditures

– Size of impacted sectors

– Benefits; benefits in relation to costs and/or effectiveness 

• Making choices among programs and deciding how much 
to spend or invest

– Choosing among programs for alternative goals or the same goals

– Taking into account how payoff varies with scale

– Determining contributions of complementary inputs or programs

• Designing programs

– Features of products, target users and uses and distribution systems

• Defining public/private sector roles

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Cost-Benefit Elements

• Market benefits

– Short term vs. long term 
benefits

– Direct and indirect benefits

– System effects

• Non-market benefits

– Public goods

• If difficult to exclude users 
who do not pay

• If the product can be provided 
to additional users at 
essentially zero incremental 
cost

– Non-market valuation

• Valuation of benefits

– Value of information

– Value of reducing uncertainty

– Value of people’s time

– Value in conjunction with 

other inputs or products

• Cost

– Marginal (incremental) vs. 

average costs

– Direct and indirect costs

– Non-market costs

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Slide 7 

7Weather and Water Social Science Workshop, April 23, 2004

A Method of 

Integrating Analyses and a 

Method of Presentation
• Benefits based on:

– Demand, uses and users

– Adaptation to information

– Who benefits

– Valuation information

• Costs based on:

– Technology

– Competition; contract and employee incentives

– Economies of scale, scope, learning and network

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Impacts and Valuations 

Can Be Gauged from

• Actual events

– Before and after comparisons of outcomes

– Comparisons among areas or subjects experiencing different levels 

of effects

• Behavior such as changes in activity in response to 

information/forecasts or buying insurance

• Surveys to elicit views of people and organizations

• Modeling to deal with multiple sources of change
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Using Social Science in 

Developing Performance Measures
• Determining what measures to 

use and how to define them

• Understanding how people and 

organizations may respond to 

programs in order to know what 

effects to look for and in which 

settings to look for them

• Using survey and other methods 

to collect performance data

• Understanding perceptions of 

changes that may influence how 

information is reported

• Developing predictions of 

outcomes in the absence of 

programs for comparison

• Using models to estimate 

effects of programs with other 

things held constant

• Understanding how programs 

may interact and how to deal 

with combined effects

• Developing performance 

measures consistent with 

measures of valuation and cost

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 



 

57 

Slide 10 

10Weather and Water Social Science Workshop, April 23, 2004

Incipient Markets

• Markets may be created by offering a product 

– Potential users may not recognize their interest until 

they try to use the product

• The value of the product may require developing a 

critical mass of users

– Initial specialized users or early adopters may not be 

typical of the broader market

• The market may be smaller if the data is not real 

time, but value to users or the public may be great
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New Product Analysis

• Decisions to proceed with product development may have 
to be made before there is much outside information on 
how products will be received or used

– Adaptive planning: When cost-benefit analysis cannot yet be 
applied systematically, it may be necessary to get started in stages, 
evaluating the results at each stage and modifying programs as 
experience is gained

• Investing in developing information can be essential even 
when the information will be available too late for current 
decisions

– The same issues will continue to arise with the present program 
and with other programs

– A basis for gauging effects of initiatives will be needed
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Considerations in Public 

and Private Sector Roles 
• Importance of the information for public purposes

• Incremental cost of public production

• Incentive of private sector to develop

• Timing and completeness of private coverage

• Competitiveness of private sector pricing

• Comparing public vs. private provision with regard to:
– Continuity of service

– Ability to keep up with technology

– Ability to finance

• Opportunities for public-private partnership and 
cooperation
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Valuing Weather Forecasts:

Methods, Examples, Next Steps

Thomas J. Teisberg

Teisberg Associates
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My Presentation

Addresses These Questions:

• When does information (e.g. a weather forecast) 

have value?

• How can the value of information be measured?

• What are some example valuations of weather 

forecasts?

• How might we proceed to extend this kind of 

work in the future?
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Information Has Value

When it Changes Decisions

• While there is certainly some pure entertainment  

value in weather forecasts ...

• The main value of NOAA’s forecasts is practical -

they affect people’s decisions, and change the 

consequences that people experience.

• People’s decisions and their consequences may 

involve economic and/or recreational activities.
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At Least 10% of

GDP is Affected by Weather

• Agriculture ($80 billion)

• Air transportation ($88 billion)

• Construction activities ($373 billion)

• Electricity generation ($220 billion)

• Fisheries ($4 billion)

• Outdoor recreation ($100 billion)

• Storm damage mitigation and repair ($17 billion)

• Human health and life
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Two General Methods

Are Used to Value Information

• Stated Preference Methods

• Direct Estimation Methods using

 (1) Data from experience

 (2) Industry decision tools

 (3) Decision modeling
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Stated Preference

Methods Use Self-Assessment

• Advantages:

 (1) can measure entertainment as well as practical 

value of information,

 (2) no need for direct analysis of decisions and 

consequences that create value.

• Disadvantage: people may not fully understand the 

value of information to them and/or they may not 

accurately reveal their values.
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Direct Estimation: Focus

on Decisions and Consequences

• Identify decisions that are (or could be) improved 

using a reliable forecast.

• Value economic consequences, when the best 

decisions are made (1) with a weather forecast and 

(2) without a forecast.

• Difference between values with and without a 

forecast is the net value of the forecast.
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Three Approaches 

To Direct Estimation
• Get data --- Sometimes actual consequences of 

information can be directly observed.

• Utilize existing decision tools --- Industry decision 

tools are sometimes available and can be used  to 

simulate real-world decisions and consequences.

• Model decisions --- Construct a decision tool and 

use it to determine decisions and consequences of 

those decisions.
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A Valuation of Heat

Wave Warnings Used Data

• Teisberg et. al. analyzed mortality data for heat 

waves in Philadelphia between 1995 and 1998.

• During this period, a heat wave warning system 

had been instituted.

• Warnings were issued on many (but not all) days 

that were potentially life threatening.

• So the data could be analyzed for consequences 

when warnings were issued.
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Warnings Triggered

Actions to Mitigate Heat Threat

• Public announcements, staffing telephone 

Heatline, notifying nursing homes

• Arranging buddy systems, Public Health 

Department home visits, homeless outreach

• Extending senior center hours to provide more 

access to air-conditioning

• Increasing the number of Emergency Medical 

Service crews
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Mortality Data

Indicated Warnings Saved Lives

• On average, 2.6 lives were saved per heat wave 

day that warning was in effect.

• During 1995-1998, there were 45 such days, 

suggesting 117 lives may have been saved.

• Using a “value” of $4 million per life, this implies 

dollar benefits of nearly $500 million.
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These Benefits

Can be Credited to Forecasts

• The costs of actions taking in response to  

warnings are negligible (relative to benefits).

• This implies the system produces large net 

benefits (essentially equal to gross benefits).

• Since NWS weather forecasts are the fundamental 

underpinning of this system, it’s proper to think of 

these net benefits as attributable to the forecasts.
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A Recent Tornado

Warning Study Also Used Data

• Simmons and Sutter analyzed data from 15,000 
tornadoes in the continental US during 1986-1999.

• Doppler radar was installed progressively around 
the US between 1992 and 1997.

• Roughly half of all tornadoes occurred before 
radar was installed.

• So the data can be analyzed for consequences of 
radar installation.
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Data Analysis

Indicated Radar Saved Lives

• Simmons and Sutter analyzed data on mortality 

and injuries due to tornadoes.

• They “controlled” for other factors, such as 

tornado severity and location, that one would 

expect to affect mortality and injuries.

• Regarding fatalities, they concluded that radar 

reduces them by about 45 percent  - this implies 

56 fewer fatalities in a typical year.
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Electricity Study 

Used Industry Decision Tools 

• Utilities need varying amounts of time to  prepare 

generating units to go online. 

• A good electricity load forecast makes it possible 

to have the most cost-effective set of units 

available to meet that load.

• To make a good electricity load forecast, you need 

a good temperature forecast.
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An Industry Model

Simulated Load Forecasts

• A neural network electricity load forecasting 

model (NELF) was used to forecasts loads at 

selected locations around the US.

• Load forecasts were made for alternative weather 

forecasts (actual or simulated).

• Weather forecasts were a Naïve forecast, a Perfect 

forecast, the MAV forecast, and an “official” 

NWS forecast (constructed from the MAV).
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Resulting Load Forecast

Were Valued With Other Tools 

• Hobbs, et. al. estimated the value of electricity 

load forecasts, using industry tools for  

committing units and dispatching power.

• We applied Hobbs’ results to estimate the value 

attributable to using better weather forecasts as 

inputs to load forecasting models.
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Value Probably

Driven by Role of A/C Use

0

20

40

60

80

100

120

140

M
il
li
o
n
 $

 p
e
r 

y
e
a
r

NWS vs Naïve Perfect vs NWS

South

North

West

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 

Slide 19 

Weather and Water Social Science Workshop, April 23, 2004 19

Benefits of Improved

Forecasts Were Also Estimated

• Because MAV and Official NWS forecasts were 

close together, we used them to estimate that a one 

percent improvement in temperature forecast has a 

value of $1.3 million per year.

• To estimate the value of larger improvements, we 

fit a non-linear function to our data, and calculated 

(e.g.) that a one degree improvement (about a 33% 

improvement) has a value of $35 million per year.  
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For New Programs, 

Decisions Need to be Modeled

• Teisberg and Weiher analyzed a proposed system 

to provide warnings of solar storms.

• Method: Model optimal decisions and  

consequences with, and without, the new program.

• This method can also be used for existing 

programs if there is no consequence data available 

or no decision tools that can be used. 
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You Still Need

Data to Model Decisions
• Key data for the solar storm warning analysis were 

the estimated cost of a blackout ($4.5 billion) and 

the annual probability of a blackout resulting from 

a solar storm (5%).

• We concluded that a solar storm warning system 

would provide gross benefits of about $150 

million per year.

• Net benefits (after costs of the system) would be 

about $117 per year. 
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Next Steps in 

Weather Forecast Valuation

• Develop comprehensive inventory of situations 

where forecasts produce economic benefits.

• Include benefit estimates where available.

• Develop a research plan to fill in benefit estimates 

where these are lacking.

• Maintain the information over time as new results 

become available.
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Develop Research Plan

• Think about how forecasts are used and what 

difference they may make to users.

• Consider likely scale of benefits of forecasts and 

use this to help set research priorities.

• Consider alternative value estimation methods and 

their likelihood of success to help set research 

priorities.

• Goal: work first on benefits that appear big and/or 

easy to estimate.
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Roshydromet Recently

Asked for Help with a Survey

• Roshydromet was planning a survey to identify 

users of its forecasts and estimate forecast values.

• Rather than simply asking “What are services 

worth to you?”  we recommended a sequence of 

questions leading respondents to consider:

 (1) effects of different weather

 (2) how a forecast might improve decisions

 (3) what benefits arise from better decisions.
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The Sequence of

Questions Might Go Like This:

• What types of weather make a difference for your 

industry?  For each type of weather ...

• How would you operate with a perfect weather 

forecast?

• How would you operate with no weather forecast?

• How much cost might be saved by having a 

perfect forecast?
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Answers Can Be Used

To Produce Value Estimates
• Cost savings from knowing weather for sure,  

multiplied by the probability of each kind of 

weather and summed over kinds of weather, is an  

estimate of the expected value of a perfect 

forecast.

• Other studies could be used to roughly estimate  

the fraction of this value that would be realized 

from a real world (I.e. imperfect) forecast.
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Objectives

1. Examples of Valuation Studies

– Household Day-to-Day Weather Forecast Value Study

– Hurricane Forecasts Valuation Study

2. Uses of Valuation Studies

– NHRA Supercomputer Benefit Analysis

3. Thoughts on Research Needs

– NCAR Social Impact Program (SIP)

– Approaches to valuing weather forecasts
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Household Valuation Study

Study Objectives
• Households’ benefits - improved weather forecasting

– 104,705,000 households

– day-to-day weather

– National Oceanic and Atmospheric Administration

Survey Development
• Background information

• Focus groups and one-on-one interviews

• Denver pretest

• Expert review

• North Carolina Focus Groups

• Large scale pretest – 9 cities / 381 respondents
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Survey Layout

• Introduction

• Sources, perceptions and uses of forecasts

• Forecast attributes

• Valuing improved weather forecasts

– Stated choice - attributes of forecasts

– Contingent valuation - characteristics of demand

• Household characteristics

• Valuing current forecasts

• Severe weather
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Sources: Importance of 

Weather Forecast Characteristics

654 321Other people . . . . . . . . . . . . 

654 321Internet . . . . . . . . . . . . . . . . . 

654 321NOAA Weather Radio . . . . . 

654 321Commercial or public radio 

654321Newspaper . . . . . . . . . . . . . . 

654 321Cable TV stations . . . . . . . . 

654 321Local TV newscasts . . . . . . 

Three or 

more 

times a 

day

Twice a 

dayDaily

Once or 

more a 

week

Once or 

more a 

month

Rarely 

or 

never

Q3 How often do you obtain weather forecasts from each of the 

following sources? Circle the number of your answer for each item.
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Perceptions: Importance of 

Weather Forecast Characteristics

Chara c te ris tic  M ean  

C han ce  of ra in , s now , or ha il 4 .30  

A m ou n t o f ra in , sn ow , o r h ail 4 .02  

H ig h tem pe ratu re 3 .85  

L ow  tem p era tu re  3 .74  

H ow  w ind y it w ill  b e 3 .28  

H ow  cloudy  it w il l b e  2 .74  

A ir  p re ssure 2 .21  

N ot a t a l l importa nt  =  1 ; E xtrem ely imp orta n t =  5  
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Uses:Weather Forecasts for 

Planning - Outdoor v. Indoor

Planning 

< 50% of 
Leisure Time 

Outdoors 

50% + 
Leisure Time 

Outdoors 

Dress for the day  3.9 4.1 

Planning for the weekend 3.4 4.1 

Vacation or travel 3.3 3.9 

Social activities 3.0 3.4 

House or yardwork 2.9 3.3 

How to get to work/school/store 2.7 3.0 

Job or business  2.5 3.1 

Rarely or never = 1; Three or more times a day = 5 
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Stated Choice

Attributes and Attribute Levels

•Dollars per year per household of $3, $8, $15, $24

•Budget constraint reminder

•20 versions of survey

•9 Stated Choice and 1 Stated Value question

Frequency One-Day Multiday Accuracy

Attribute
Improvement

Level

Frequency of
Updates (times

per day)

Accuracy of
One-Day
Forecasts

Accuracy of
Multiday

Forecasts
Geographic

Detail

Baseline 4 80% 5 days 30 miles

Minimal 6 85% 7 days 15 miles

Medium 9 90% 10 days 7 miles

Maximum 12 95% 14 days 3 miles
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Stated Choice Question
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Value Estimates:

Improved and Current Forecast Services 
($2001)

$11.4 B$109All current weather forecast 

services

$1.73 B$16Improving all day-to-day forecast 

attributes to maximum

Total 

National 

Value

Annual 

Value Per 

Household

Value

Next steps . . .
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Value of Hurricane Forecasts

Objectives

develop a survey to elicit
sources, perceptions, uses
cost of evacuation
values hurricane forecasts

• current
• improved

Project Status

Phase I
design
• focus groups

Miami-New Orleans-Miami
• one-on-ones

Charleston-Miami
OMB approval
pretest
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Supercomputer Benefit Analysis

Objective: assesses benefits of improved supercomputing equipment -
NOAA High Performance Computing System for Research Applications
(NHRA)

 

New 
supercomputer 

Improved 
environmental 

modeling 

Air Force 
Benefits 

DOE benefits 
     (wind) 

Marine resource 
mgt. benefits 

Private sector 
benefits (e.g., 
highways) 

International 
benefits 

Improved 
operational 
forecasts 
(NWS Benefits) 

Army 
benefits 

Aviation 
benefits 

Retail 
benefits 

Energy benefits 
(temps, wind) 

Marine 
transportation 
benefits 

Agriculture 
benefits 

 Total 

benefits Household 
benefits 

Methods:

• identify economic sectors

• lit review –

value short-term 

weather forecasts
– households

– agriculture

– aviation

– energy industry

• supercomputer      improved forecast
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Supercomputer Benefit Analysis

Observation

Understanding

Computing

Improvements in

Weather Forecasts

NCEP

Supercomputing

NHRA

GFDL

Supercomputing

Infinite
Time horizon for 

accrued benefits

5
Years in which 

benefits accrue

2
Years until benefits 

begin

2005Operation

2004Purchase

3%Discount rate

Financial assumptions for 

base case present value 

calculations

supercomputer        improved forecast
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Supercomputer Benefit Analysis

$21 MAvoided weather-related fatalities

$26 MOrchards, winter wheat alfalfa

$69 MHousehold sector

Present value of benefits in 2003 

($2002)
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Thoughts on Research Needs:

The Collaborative Program

on the Societal Impacts and

Economic Benefits of Weather Information
Objectives
1) To develop a systematic approach for assessing societal impacts and benefits of 

weather information

2) To build a community of researchers capable of conducting weather impact and 

benefits analyses

3) To enhance ongoing and future U.S. weather research programs by ensuring that 

user needs and benefits are properly represented

4) To significantly improve research opportunities focused on assessing impacts and 

benefits of improved weather information

5) To better understand the potential impacts of improved weather information on 

specific economic sectors

6) To prepare and organize documentation that can be used by researchers, agencies, 

policy makers and end users
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Weather Impacts & 

Societal Benefits 

Collaborative 

Program

THORPEX

Societal & 

Economics Impacts 

Component

In-Depth 

Sector

Assessments

Information 

Synthesis

Advanced 

Weather

Capability 

Demonstration

s

Education 

and Training 

Projects

Workshops

User Forums

Conferences

Resource Managers & Policy Makers

(Public & Private Sector)

Program Sponsors

Core Funds &

Research 

Grants
S
O
C
I
E
T
A
L

I
M
P
A
C
T
S

P
R
O
G
R
A
M

F
R
A
M
E
W
O
R
K

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 

Slide 17 

Weather and Water Social Science Workshop, April 23, 2004 17

Thoughts on Research Needs:

Research Approaches and Needs
• by weather event

1. daily weather

2. hurricanes

3. . . .

• by forecast product

1. frost

2. wind shear

3. . . .

• by sector (user)

1. households

2. Industry (e.g. energy sector)

3. . . . 

• How do investments improve forecasts?
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Valuing Weather Forecasts

• Review relevant economic intuition and methods.

• Discuss why NOAA weather products are likely to have 

value in managing water and air quality resources.

• Provide examples of value of weather forecasts in 

management of water resources and air quality.

• Suggest opportunities to enhance value of NOAA weather 

products in management of water and air quality resources.
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Economic Intuition and Methods

• Information (e.g., a weather forecast) has no intrinsic value; valuable 

only when it is used to improve human well being.

• Economic information can

– Assist public decision makers (e.g., NOAA ) in allocating 

public resources;

– Assist private decision makers (e.g., a farmer) in increasing profits;

– Assist households in decision making that will enhance well-being.

• Derivation of economic information for various uses may require 

different approaches but basic principles (axioms) of economics apply 

to all procedures.
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Relevance of NOAA Information in 

Management of Water and Air Quality Resources

• Water resources (both quantity and quality) and air quality are examples of “public 

goods” – they possess certain characteristics that mitigates against them being provided 

by the private sector.

• Water is “scare” in the U.S., competition over its allocation is one of the major resource 

issues in many areas of the U.S.

• Decisions concerning allocation of clean air and water have generally not been based on 

market prices (because they are public goods).

• Efficient allocation of water and air quality resources can be improved with better 

temporal and spatial information concerning its “supply.”

• There is substantial economic value in anticipation of and preparation for extreme 

events.

• Many NOAA products have the potential to improve decision making with regards to air 

and water resources.
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Potential Value of Weather/Seasonal 

Forecasts in Water and Air Management

• Value to irrigated agriculture.

• Value to dryland agriculture.

• Value to hydropower generation.

• Value to improved reservoir management (e.g., for floods, 
recreation).

• Value to forest fire planning.

• Value to design and implementation of air quality regulations.

• Value to fossil fuel-based energy sectors.

• Value to recreational planning.

• Value to fishery management, including ESA issues.

• Value to ecosystem management.
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Examples of Value of Weather Information

in Water/Air Quality Management

• Improved water supply (drought) forecasts to irrigated agriculture (drought 

management) can yield over $2 billion per year (Adams, et al., 1995; Peck, 

Adams, Weiher, 2004). Enables farmers to make better decisions regarding 

crop choices and reduces government insurance costs.

• Anthropogenic sources of air pollution cause $12 - 15 billion per year in 

secondary (materials) effects (Adams, 1986). Improved forecasts of timing of 

events can reduce these damages by at least $1 billion.

• Improved air quality information can improve regulatory efficiency of air 

pollution (Ellerman, 2004). For example, in Houston improved air quality 

information can generate $10 billion in savings and 65K jobs through 

improvement in permit markets (Tolley and Smith, 2001).

 

___________________________________ 
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Current Status Regarding Economic Values

of Weather/Climate Forecasts

• Large economic/social science literature on some sectors (e.g., see 
table on agricultural studies).

• Collectively, studies show substantial value to NOAA programs (i.e., 
NOAA monitoring and forecasting “pass” a B-C test).

• Less information on value of specific NOAA products and the 
marginal value of improvements in these products; e.g., lead time vs. 
accuracy of forecasts, temporal dimension of air quality information.

• Not many studies specifically address value of NOAA products in 
water resources management nor in the design and priorization of air 
quality standards and regulations (do we know less about the 
“important stuff?”).

 

___________________________________ 
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Areas Where NOAA Forecasts 

Can Make a Contribution

• Management of water quality and quantity are moving toward market-
oriented solutions and mechanisms:

– water markets for water allocation (see NRC, 1992, 2004);

– water “pollution markets” for emissions;

– incentive programs for non-point water pollution (Wu, Adams, 
Kling and Tanaka).

• Management of air quality also using marketable pollution permits for 
material environment (Adams and Horst, 2003).

• Information on both short term weather events and seasonal forecasts 
critical to efficiency of these management tools.

 

___________________________________ 
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Toward a Research Agenda: 

NOAA Priorities in Water and Air Quality Management

• Determine how current and future products will benefit users: requires 
survey-based approaches such as those presented by Lazo.

• Use potential economic values to guide selection and improvements in 
NOAA suite of products; may need selective case studies based on
observed or modeled behavior.

• Improve lead time of extreme events, such as drought!

• Integrate designs of NOAA products with regulatory functions and
incentive programs of other agencies, such as EPA, USDA, USFWS, 
DOE, etc.

• Involve economic and other social science perspectives in the design 
of NOAA products (and in the priorization process)! Some economic 
input can be gained at relatively low costs.
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Slide 2 
It is Appropriate for Weather 

Forecasts to be Publicly Provided 

• Forecasts are information, and information 

is inherently a “public good” because ...

• (1) It is difficult to exclude users who do 

not pay for forecasts, and ... 

• (2) Forecasts can be provided to additional 

users at essentially zero marginal cost.

• So public provision and free distribution of 

forecasts makes sense.
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But We Still Need to Decide How 

Much to Spend on Forecasts

• Weather forecasts have value … they save 

lives, increase the efficiency of economic 

activities, and improve the quality of life.

• But other activities also save lives, increase 

efficiency, or improve quality of life.

• When resources are limited, we want to 

make the best choices we can about what 

activities we support with those resources.
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Slide 4 
The Focus of Economics is on 

Allocating Resources Efficiently

• “Cost/benefit analysis” is the traditional 

economic tool for decision making in this 

context.

• Different types or levels of forecast output 

have different benefits and costs.

• Cost/benefit analysis facilitates sensible 

choices among forecasting systems, or, e.g., 

between forecasts and public health.
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Estimating Benefits and Costs 

Helps in Other Ways Too   

• Cost/benefit analysis helps to prioritize 

programs within the organization.

• Cost/benefit analysis may help in setting 

other policies (e.g. user fees or pricing, 

public/private sector interface).

• Cost/benefit analysis justifies budgets.

• Learning how forecasts are actually used  

can improve and target forecasting efforts.
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Overview of Presentation

• Why weather forecasts have value and how 

you can estimate value.

• Review of work done in U.S. to estimate the 

value of forecasts.

• Ideas for getting results quickly in Russia.
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Weather Forecasts Have Value When 

They Affect Decisions

• Better information about the weather allows 

people to make better decisions…

(1) when dangerous weather threatens life and 

property

(2) in everyday planning (e.g., outdoor activities, 

take a raincoat)

(3) in normal economic activities that have some 

degree of weather dependence.
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There Are Several Ways to 

Estimate the Value of Forecasts

• Modeling of decisions, with and without 

forecasts, and of the expected consequences 

of these decisions.

• Asking people for self-assessments -- i.e., 

surveys to obtain value estimates. 

• Data from actual events -- i.e., observed 

effects of weather phenomena with and 

without forecasts or warnings.
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In the U.S., We Have Used All 

These Approaches, E.g..

• Decision modeling was used for agriculture, 

electricity generation, and fisheries.

• Information from surveys was used for the 

valuation of forecasts used by households.

• Observational data were used for valuing 

hurricane and heat wave warnings.
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Review of Forecast Valuation 

Work Done in U.S.

• Forecasts of life-threatening weather (e.g., 

hurricanes).

• Forecasts used by households for everyday 

planning.

• Forecasts that benefit economic activities 

affected by weather.
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Forecasts of Life-Threatening 

Weather Have High Value

• Weather forecasts, warnings, and 

emergency responses associated with 

hurricanes are valued at $3 billion per year 

(2/3 of this from reduced loss of life).

• Weather forecasts, warnings, and 

emergency responses associated with heat 

waves were valued at  $.5 billion over three 

years in a single U.S. city (Philadelphia).
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The Value of Forecasts used by 

U.S. Households is Very High 

• 105 million U.S. households obtain a 

weather forecast at least once a day.

• We valued household use with state-of-the-

art survey techniques (contingent valuation 

and conjoint analysis).

• The aggregate annual value of forecasts 

used by U.S. households was estimated to 

be $11.4 billion.
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Much of U.S. Economic Activity 

is affected by Weather

• Nearly 30 percent of U.S.’s GDP ($3 

trillion) is directly or indirectly affected by 

weather (sectors affected range from 

finance to retail trade).

• About 10 percent of U.S.’s GDP ($1 

trillion) is directly affected (e.g., 

agriculture, energy, aviation, construction, 

outdoor recreation, and fisheries).
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We Have Completed a Limited Number 

of Forecast Valuations for Economic Activities

• We have focussed on the decision modeling 

approach to valuing weather forecasts.

• This is a demanding approach that has 

limited the number of activities we have 

been able to value so far. 

• Key studies completed are for agriculture, 

fisheries, and electricity.
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Benefits of ENSO Forecasts for 

Agriculture and Fisheries

• U.S. Agriculture:  $200 - $300 million/year

• Mexican agriculture: $10 - $25 million/year

• World agriculture:  $450 to $550 

million/year (minimum)

• U.S. corn storage: $200 million/year

• World rice stocks: $23 billion/year (prelim.)

• NW U.S. salmon fishery: $1 million/year
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Benefits of Weather Forecasts in 

Electricity Generation

• Cost savings were heavily concentrated in 

the southeastern U.S. where summers are 

hot and weather is relatively variable.

• Generation cost savings: $155 million/year.

• This is $.061/mega-watt-hour produced.

• This is about 70 percent of the cost savings 

attainable with a perfect forecast.
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In Russia, You Need Approaches 

that Produce Results Quickly

• Study by Bedritsky and Khandozko values 

selected Roshydromet services at 1.75 

billion rubles ($59.6 million).

• Some data may exist to document life-

saving benefits of weather forecasts.

• Surveys (which you are pursuing) offer a 

possible avenue to quick results.

• Scaling of U.S. results may be possible in 

some cases.
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You Might Look at Data on Lives 

Lost to Weather Events

• If weather forecast quality/distribution has 

deteriorated since 1991, more loss of life 

from weather events may have occurred.

• Correlating loss of life with state of weather 

forecasting might provide some direct data 

on the benefits of forecasts.

• You may need to “control for” intensity of 

weather events.
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Usefulness of Surveys Depends on 

How Questions are Posed

• One can ask, “What are forecasts worth to 

you?”

• Or one can ask a sequence of questions that 

leads the respondent to consider carefully 

the effects of differing weather, how often 

and in what way decisions would differ 

based on weather forecasts, and what might 

be the cost savings from better decisions. 
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Suggested Questions for Industries 

Affected by Weather

1) What weather makes a difference for your 

industry?  For this weather ...

2) How would you operate with a perfect 

weather forecast?

3) How would you operate with no weather 

forecast?

4) How much cost is saved by having a 

perfect forecast?
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Suggested Survey Results Could 

be Used to Value Forecasts

• Cost savings from knowing weather for sure 

would be multiplied by probability of each 

of kind of weather and summed over kinds 

of weather.

• This produces the expected value of a 

perfect forecast.

• U.S. results could be used to infer the 

fraction of this value realized by an NWS 

forecast. 
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Scaling U.S. Results to Russian 

Economy Might be Useful 

• Existing benefit estimates can be expressed 

as percentages of output or per household.

• These could multiply Russian sector outputs 

or number of households.

• This procedure provides value estimates 

quickly, and could also indicate where more 

intensive studies are needed for Russia.
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Some Existing Results Expressed 

Relative to Sectors ...

• Value of weather forecasts for Australia and 

U.S. agriculture is about $1/acre (or 2 to 3 

percent of U.S. on-farm income).

• Long-range weather forecasts add up to 5% 

to value of U.S. Pacific NW salmon fishery. 

• U.S. electricity generation costs savings 

from forecasts are $.061/mega-watt-hour.

• U.S. and Australian households value 

forecasts at $16-20/household per year.
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Summary

• Weather forecasts do save lives...

• And forecasts have substantial economic 

value across sectors and countries.

• Existing studies and on-going surveys can 

provide quick value estimates for Russia.

• In the longer term, economic methods could 

guide development of cost-effective and 

sustainable hydrometeorological services.
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Inventory of Estimates of Value of Weather Information and 
References for Estimates 
 

Estimates of Value of Weather Information 
 
Table 1.  Agriculture: value of long-term weather forecasts 
Type of Information Value of Weather Information % of Sector  Source 
Precipitation forecasts Imperfect: $11/ha-yr  

perfect: $19/ha-yr derived from 
implementing wheat harvest 
strategies such as early harvesting, 
drying, and contract harvesting 

 Abawi et al. (1995)* 

ENSO early warning 
system 

Imperfect: $20-31 million/yr 
Perfect: $59-79 million/yr from 5 
important agricultural states in 
Mexico 

0.3-2% of 
crop 
production 
value in the 5 
states 

Adams et al. (2002) 

ENSO predictions Imperfect: $168 million/yr  
Perfect: $254 million/yr from 
Southeast  U.S. agricultural region 

1-2% of net 
income of 
U.S. farmers 

Adams et al. 
(1995)* 

Precipitation and 
temperature forecasts 

Imperfect: $848-$2,276 
Perfect: $1,314-$2,800 derived from 
wool producers in Victoria Australia 

 Bowman et al. 
(1995)* 

Changes in ENSO 
frequency and strength 

$482-$592 million per year 
From global agriculture’s use of an 
ENSO monitoring and early warning 
system 

 Chen et al. (2002) 

ENSO predictions Imperfect: $507-$959/yr million 
Perfect: $1,768 million/yr from US 
agriculture 

 Chen et al. (2002)* 

Southern African 
seasonal forecasts 

Imperfect: $178 million 
Perfect:$0.72 billion 

 Harrison and 
Graham (2001) 

Precipitation, 
temperature, and 
radiation forecasts 

Imperfect $0-$102/ha-yr from Texas 
sorghum producers 

 Hill et al. (1999)* 

Precipitation, 
temperature, and 
radiation forecasts 

Imperfect: $0-11/ha-yr 
Perfect:$10-57/ha-yr from planning 
fertilizer applications on US and 
Canadian wheat fields 

 Hill et al. (2000)* 

Precipitation and 
temperature forecasts 

Imperfect: $-159-$5/section-yr 
Perfect:$-49-129/section-yr from 
livestock ranchers in Texas  

 Jochec et al. 
(2001)* 

Maximum and minimum 
temperature, 
precipitation, and 
radiation forecasts 

Imperfect $6-$17/ha-yr from corn, 
soybean, sunflower, and wheat 
producers in Argentina 

 Messina et al. 
(1999)* 

Precipitation, 
temperature, and 
radiation forecasts 

Perfect: $1.4-$3.2 billion over 10 
years from making fertilizer 
application decisions in the Corn Belt 
region  

 Mjelde and Penson 
(2000)* 

Precipitation forecasts Imperfect: $1,170-14,520/farm 
Perfect: $19,900/farm from crop 
type, nitrogen application, Federal 
Farm Program participation, and 

 Mjelde et al. 
(1996)* 
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crop insurance decisions 
Precipitation forecasts Imperfect: $1.2-2.3/acre from 

fertilizer application level, planting 
date and seeding rate decisions 

 Mjelde et al. 
(1997)* 

ENSO predictions Imperfect: $297-$329 million/yr  
Perfect: $400 million/yr from US 
agriculture 

1-2% of net 
income of 
U.S. farmers 

Solow et al. (1998)* 

*Values were obtained from Exhibit A.2. of Stratus Consulting report by Lazo et al. 2003.   
 

Note:  For ease of comparison, all values were converted to 2004 US dollars using the CPI from the 
Economic Research Service and historical exchange rates from http://www.x-rates.com/. 
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Table 2.  Agriculture: value of short-term weather forecasts 
Type of Weather 
Information 

Value of Weather Information % of Sector 
Value 

Source 
 

Frost forecast Perfect forecast:  
$6,210/hectare/yr for apple 
orchards 
$3,781/hectare/yr for pear 
orchards 
$2,076/hectare/yr for peach 
orchards 

 Katz et al. (1982)* 
 

Frost forecast Imperfect forecast: $2,642/ha-yr 
for pear orchards 
Perfect forecast: $4,203/ha-yr for 
pear orchards 

 Baquet et al. 
(1976)* 

Precipitation, temperature, 
and evaporation forecasts 

Perfect forecast: $105/ha/yr for 
alfalfa 

 Wilks et al. (1993)* 

Precipitation forecast Imperfect forecast:  
-$116 to +$276/ha-yr 
Perfect forecast: $0-$276/ha-yr 
Winter wheat production in 
Canada 

 Fox et al. 1999a* 

Precipitation forecast Imperfect forecast:  
-$4.5 to +$27/ha-yr 
Perfect forecast: $3-$55/ha-yr 
Alfalfa dry hay production in 
Canada 

 Fox et al. 1999b* 

Precipitation, temperature, 
and wind forecasts 

Imperfect forecast: $379,248/yr 
for cotton producers in Australia 

 Anaman and 
Lellyett (1996)* 

Precipitation and 
temperature forecasts 

Imperfect forecast: $1040-
$1156/ha-yr for lettuce irrigation 
timing in a humid US climate  

 Wilks and Wolfe 
(1998)* 

Precipitation and frost 
timing 

Imperfect: 20% increase in profit 
for wheat producers in Australia 
Perfect: 15% of value of perfect 
forecasts is achieved by present 
forecasts 

 Hammer et al. 
(1996)* 

Temperature forecasts Imperfect: $0.38-$1.09/dollar of 
insurance premium  

 Lou et al. (1994)* 

Improved satellite imager 
and sounder which 
improve short-term (3-hr) 
temperature forecasts 

$9 million/year derived from 
improvements in frost mitigation 
 

 NOAA (2002) 

Improved satellite imager 
and sounder which 
improve 
evapotranspiration 
estimates 

$33 million/year derived from 
improved irrigation efficiency 
 

 NOAA (2002) 

*Values were obtained from Exhibit A.1. of Stratus Consulting report by Lazo et al. 2003.   
 

Note:  For ease of comparison, all values were converted to 2004 US dollars using the CPI from the 
Economic Research Service and historical exchange rates from http://www.x-rates.com/. 
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Table 3.  Aviation: value of weather forecasts   
Type of Weather 
Information 

Value of Weather 
Information 

% of Sector 
Value 

Source 
 

Improved weather 
forecasts in the form of 
terminal aerodrome 
forecasts 

$12.3 million per year   
 

 Anaman et al. 1998 

Terminal Convective 
Weather Forecast 

$580 million/yr 
derived from delay reductions 

6% of weather 
delay at the 
Terminal 
Convective 
Weather 
Forecast sites 
(0.61% of DDP 
from air 
transportation) 

Sunderlin and Paull 
2001* 

Integrated Icing 
Diagnostic Algorithm 

$33.7 million/yr 
from reduced accidents 

Approximately 
0.04% of GDP 
from air 
transportation 

Paull 2001* 

Improvement of 
Terminal Aerodrome 
Forecasts 

$10 million per year for all 
Quantas international flights* 
imperfect:$6.8 million/year  
perfect: $8.4 million/year 
derived from the Quantas 
Airlines avoidance of carrying 
extra fuel 

 Leigh 1995* and 
http://www.esig.uca
r.edu/HP_rick/esig.
html Accessed 
March 1, 2004 

Improvements in 
satellite imager and 
sounder 

$58 million/year from reduced 
delays and accidents. ($40 
million derived from reduced 
flight delays, and $18 million 
derived from avoiding volcanic 
ash plumes) 

Approximately 
0.06% of GDP 
from air 
transportation 

NOAA 2002* 

Integrated terminal 
weather system 
services 

$176 million/yr from improved 
decision making resulting in 
reduced gridlock and reduced 
delays 

Approximately 
0.19% of GDP 
from air 
transportation 

Allan et al. 2001* 

Weather sensing and 
forecasting 

$590 million/year from national 
delay reduction benefits (i.e. 
$16.7 million SEA, $25.7 
million LAX, $119 million SFO) 

Approximately 
0.62% of GDP 
from air 
transportation 

Evans et al. 1999* 

Weather systems 
processor (WSP) 
modifications 

$25 million/year from reduced 
flight delays as a result of 
national deployment of WSP 

Approximately 
0.022% of GDP 
from air 
transportation 

Rhoda and Weber 
1996* 

*Values were obtained from Stratus Consulting report by Lazo et al. 2003, Exhibit A.2.    
 

Note:  For ease of comparison, all values were converted to 2004 US dollars using the CPI from the 
Economic Research Service and historical exchange rates from http://www.x-rates.com/.  Percent of 
GDP is based on 1999 GDP figures from U.S. Census Bureau, Statistical Abstract of the United 
States: 2001, p. 418 
 
 

http://www.esig.ucar.edu/HP_rick/attributes.html#imperfect
http://www.esig.ucar.edu/HP_rick/attributes.html#perfect
http://www.esig.ucar.edu/HP_rick/esig.html Accessed March 1
http://www.esig.ucar.edu/HP_rick/esig.html Accessed March 1
http://www.esig.ucar.edu/HP_rick/esig.html Accessed March 1
http://www.esig.ucar.edu/HP_rick/esig.html Accessed March 1
http://www.x-rates.com/
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Table 4.  Energy: value of weather forecasts 
Type of Weather 
Information 

Value of Weather Information % of Sector 
Value 

Source 
 

Improved long-range 
weather forecasts of 
ENSO and PDO 

$161 million/year derived from 
more efficient reservoir 
operations and hydropower 
sales on spot markets 

0.75% of GDP 
from electric, gas, 
and sanitary 
services 
 

Hamlet et al. 
(2002) 

Improved satellite 
imager and sounder 
which will improve max 
and min temperature 
predictions 

$7.4 million/year derived from 
load forecasting efficiency for 
natural gas providers in the US  

0.003% of GDP 
from electric, gas, 
and sanitary 
services 
 

NOAA (2002) 

Improved satellite 
imager and sounder 
which will improve max 
and min temperature 
predictions 

$504 million/year Derived from 
load forecasting efficiency for 
electric utility providers in the US  

0.23% of GDP 
from electric, gas, 
and sanitary 
services 
 

NOAA (2002) 

Note:  For ease of comparison, all values were converted to 2004 US dollars using the CPI from the 
Economic Research Service.  Percent of GDP is based on 1999 GDP figures from U.S. Census 
Bureau, Statistical Abstract of the United States: 2001, p. 418 
 
 
 
Table 5.  Transportation: value of weather forecasts 
Type of Weather 
Information 

Value of Weather Information % of Sector 
Value 

Source 
 

Commercial  
Improved satellite 
imager and sounder 
which improve short-
term ice formation and 
fog conditions 

$29 million/year derived from 
rerouting efficiencies in the 
trucking industry 

0.02 % of GDP 
from trucking and 
warehousing 

NOAA (2002) 

Improved satellite 
imager and sounder 
which will improve 
marine forecasts of 
winds and waves 

$95 million/year to commercial 
shipping from transit time 
savings and cargo loss 
reductions 

0.66% of GDP 
from water 
transportation 

NOAA (2003) Draft 

General transportation 
Daily precipitation 
predictions from radar 
imagery 

imperfect: $35,000 per year, 
derived from deciding whether 
to apply de-icing materials for a 
single Regional Council in 
Scotland 

 Smith and Vick 
1994 

Note:  For ease of comparison, all values were converted to 2004 US dollars using the CPI from the 
Economic Research Service and historical exchange rates from http://www.x-rates.com/.  Percent of 
GDP is based on 1999 GDP figures from U.S. Census Bureau, Statistical Abstract of the United 
States: 2001, p. 418 
 

http://www.esig.ucar.edu/HP_rick/attributes.html#imperfect
http://www.x-rates.com/
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Table 6.  Commercial Fishery: value of weather forecasts 
Type of Weather 
Information 

Value of Weather 
Information 

% of Sector 
Value 

Source 
 

El Nino forecasts $0.16-1.16 million/yr from 
increases in producer and 
consumer surpluses 
 

4% of Pacific 
annual Northwest 
Coho landings 

Costello et al. 
(1998) 

Improved satellite 
imager and sounder 
which will improve 
accuracy of biomass 
survey results 

$3.08 million from commercial 
fishing 

0.10% of US 
annual fish 
landings 

NOAA (2003draft) 

Note:  For ease of comparison, all values were converted to 2004 US dollars using the CPI from the 
Economic Research Service and historical exchange rates from http://www.x-rates.com/.  Percent of 
sector value estimates were based on annual landing values reported by the National Marine 
Fisheries Service.  http://www.st.nmfs.gov, accessed April 1, 2004 
  
  
Table 7.  Household: value of weather forecasts 
Type of Weather 
Information 

Value of Weather Information % of Sector 
Value 

Source 
 

Australian Public 
Weather Service 

$22/year/taxpayer in Australia  Anaman Lellyett 
(1996) 

NOAA weather service $16.80 per household ($1.8 
billion nationally) for improving 
forecasts in the US to maximum 
possible 
 

$12 billion per year nationally  
for existing weather services 

 Lazo(2002) 

Ontario Canada public 
weather forecasts 

$1 billion per year in Ontario 
Canada 

 Brown (2002) 

Improved local weather 
forecasts in Denver 

Perfect: $80 million for Denver 
households, $160 per person 

 NOAA (1979)* 

*Values were obtained from Stratus Consulting report by Lazo et al. 2003, Exhibit A.2.    
 

Note:  For ease of comparison, all values were converted to 2004 US dollars using the CPI from the 
Economic Research Service and historical exchange rates from http://www.x-rates.com/ 
 

http://www.x-rates.com/
http://www.x-rates.com/
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Table 8. Recreation and Other: value of weather forecasts 
Type of Weather 
Information 

Value of Weather Information % of Sector 
Value 

Source 
 

Recreation (boating, golfing and fishing) 
Improved satellite 
imager and sounder 
which will improve 
hurricane intensity 
forecasts 

$31 million/year from damage 
avoidance in recreational ocean 
boating 

0.04% of GDP 
from amusement 
and recreation 
services 

NOAA (2002) 

Improved satellite 
imager and sounder 
which will improve golf 
safety, irrigation 
efficiency, grounds 
maintenance and 
tournament and 
personal golf planning 

$196 million/year from avoidable 
losses in recreational golfing 

0.25% of GDP 
from amusement 
and recreation 
services 

NOAA (2003) 

Improved satellite 
imager and sounder 
which will improve 
accuracy of biomass 
survey results 

$0.41 million/year from 
recreational fishing 

0.0001% of GDP 
from amusement 
and recreation 
services 

NOAA (2003) 

Other (landscaping industry) 
Improved satellite 
imager and sounder 
which will improve 
irrigation and grounds 
maintenance 
efficiencies 

$298 million per year from 
avoidable losses to residential 
landscaping industry 

(NA) NOAA (2003) 

Note:  For ease of comparison, all values were converted to 2004 US dollars using the CPI from the 
Economic Research Service.   
 
 
 
 
 
 
 
Improved satellite 
imager and sounder 

$20 Lightning safety  NOAA (2003 draft) 
 

Improved satellite 
imager and sounder 
which will improve 
hurricane intensity 
forecasts 

$191  million/year (2003$) 
residential landscaping 

 NOAA (2003 draft) 

 
OTHER 
 
Mining industry in Australia would be willing to pay $5346 annually to have access to 
public weather and climate services (Anaman et al. 1997) 
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